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Revamping Old Sewage Treatment Plants 


Utilization of Old Units in Modernized Plants Frequently Desirable—Methods and Examples of Con- 
version of Septic Tanks, Imhoff Tanks, Sand Filters and Trickling Filters 


By FREDERICK G. NELSON 


Sanitary Engineer, The Dorr Co., Inc., Chicago, IIl. 


HE state of Iowa has approxi- 

mately 213 cities and towns pos- 
sessing sewage treatment plants. For 
preliminary treatment 121 have septic 
tanks, 89 Imhoff tanks and 3 separate 
sludge digestion. For secondary treat- 
ment 123 have intermittent sand filters, 
54 trickling filters and 4 contact beds. 
Thirty-two have no secondary treat- 
ment. 

The plants in Iowa are quite typical 
of the plants situated in the various 
other states. These are the types that 
are most generally met with when re- 
vamping old plants, and will therefore 
be given the most consideration in this 
discussion. 

Use of Old Units—Many of the 
plants listed above are still giving good 
service, but as time goes on an in- 
creasing number are becoming under- 
capacitated or antiquated. When this 
condition occurs the plant operators and 
engineers are faced with the problem 
of finding the best way of utilizing a 
portion of their existing plants and still 
allowing the new design to embody 
modern methods of sewage treatment. 

Septic tanks are no longer consid- 
ered in the design of new plants, ex- 
cept occasionally for very small ones. 
While they served a much needed pur- 
pose at the time they were being 
built extensively, they failed to meet 
the expectations of their advocates, and 
have given way to Imhoff tanks and 
separate sludge digestion. 

Sand filters are still applicable for 
small plants, or where a large amount 
of natural sand is available, but are 
usually too expensive to consider for 
larger ones. The rate of application 
is so low that they require a very large 
area, and consequently a considerable 
outlay of money; the same results be- 
ing obtainable at much less expense. 
Therefore it is necessary to revamp 
these existing units to fit into the new 
scheme. 

“resent practice tends toward sepa- 
rate sludge digestion or Imhoff tanks 
: preliminary treatment, and trick- 
0 





filters or activated sludge for 
‘ondary treatment. It is the purpose 
his paper to discuss in a general 

¥ the 


possibilities and various 





Old Septic Tanks Being Revamped 


schemes which have been used in mod- 
ernizing old units to conform to present 
practice. Many city officials are will- 
ing to make the necessary improve- 
ments if they can see a way of saving 
a portion of the money already in- 
vested in sewage treatment, and still 
get a modern up-to-date plant. 

Problems Met in Revamping.—It is 
not possible in this space to discuss 
fully all problems encountered in the 
revamping of existing plants. Each 
job presents a different problem and 
will require special study before recom- 
mendations can be made. However, 
there are certain general features which 
should always be considered. This 
paper will discuss these general fea- 
tures, including several examples of 
plants which have actually been re- 
vamped. 

In studying a sewage treatment prob- 
lem where a plant already exists, 
probably the most important con- 
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for Aeration Tanks at Salem, Ohio 


sideration is to decide on whether to 
utilize the existing site, or select an 
entirely new site. This decision will 
depend upon several considerations, 
such as (1) the natural features of the 
site—elevations, accessibility, distance 
to final disposal, etc.; (2) whether the 
old site is so situated that it will inter- 
fere with the natural growth of the 
city; (8) if there is sufficient area for 
future expansion of the plant; (4) com- 
parative cost involved in the utilization 
of the old versus the selection of an 
entirely new site. 


Assuming that, after giving due 
consideration to these various points, 
the old site is selected, it is then neces- 
sary to decide what portion of the old 
plant can be salvaged. There are 
three important points to consider 
before making the decision: (1) the 
cost of revamping a particular unit as 
compared to that of the new unit, (2) 
the serviceability of the completed plant 
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Salem, Ohio, Sewage Plant Before Revamping 


and (3) the local political situation. 
Comparative costs can usually be 
worked out with considerable accuracy, 
but the serviceability of the completed 
plant is an entirely different problem. 
Unfortunately, experience has shown 
that engineers have too often allowed 
the cost to be the predominating factor 
in the design of sewage treatment 
plants, forgetting that if they do not 
obtain the desired results they have 
failed in their object. The first con- 
sideration should always be to design 
the plant to give the required results; 
secondly, the design should be made 
as economical as practical. 

The local political situation becomes 
of importance sometimes in making the 
decision as to whether portions of the 
old plant will be utilized. If a bond 
issue is to be put over, it can often 
be made to carry over considerable 
opposition if the public knows that a 
Jarge part of the existing plant can be 
salvaged, although it might actually in- 
volve slightly greater expense. 

Conversion of Septic Tanks.—The 
most usual types of old plants en- 
countered are those using either the 
single or two-story septic tanks for 
preliminary treatment, followed by 
either intermittent sand filters or 
trickling filters. 


Single-story septic tanks are usually 
of such proportions that they offer 
several possibilities for converting into 
other units. They might be converted 
into one or more of the following units: 
(1) aeration tanks for the activated 
sludge process with either air or me- 
chanical aeration, (2) clarifiers, (3) 
sludge digestion tanks, (4) sludge 
storage tanks or (5) left as septic 
tanks and used to treat storm flow. 


Considering the case where the new 


plant is to be of the activated sludge 
type, it then becomes of importance to 
determine the comparative sizes of the 
old tank and that required for the new 
aeration units. Single-story septic 
tanks have been designed for detentions 
varying from four to six hours. While 
septic tanks have been given a greater 
detention than will be required for the 
new aeration tanks, this is usually 
compensated for by the increase in de- 
sign population over what it was when 
the septic tanks were built. To illus- 
trate, suppose an old septic tank had 
been designed for a detention period of 
twelve hours to accommodate a popu- 
lation of 5,000. The new aeration tank 
is to have a detention period of six 
hours, but assume that the design popu- 
lation has increased to 10,000 during 
the lapse of time. It will then be seen 
that the old septic tank is just the 
right size. This is the actual situa- 
tion for many cities. Septic tanks have 
the further advantage of being com- 
paratively shallow, not requiring a 
great deal of work to convert them to 
the proper depth of channel. 


Many of the old tanks can be con- 
verted easily into clarifiers and sludge 
tanks. They have often been converted 
into clarifiers by the installation of 
equipment, or used as plain settling 
tanks with hopper bottoms. At certain 
plants one end of the tank has been 
rebuilt to accommodate a clarifier and 
the remaining portion used either for 
sludge digestion or storage. Where 
small tanks are encountered they can 
often be most economically utilized for 
sludge storage. 


Use of Old Imhoff Tanks.—Imhoff 
tanks have less possibilities than the 
single-story septic tanks, and are 
usually suitable only for either sludge 
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digestion or storage, or sedimentaticn. 
An excellent scheme which has be n 
used at many plants is to utilize cd 
Imhoff tanks for sludge storage ad 
conditioning after the sludge has ben 
digested in another tank. By usi.g 
this scheme the latest practice in slud -e 
digestion can be followed at a very liw 
cost. Investigators have found that 
most of the gas from sludge digesti.n 
is given off very soon after the slud :e 
is placed in the tank, but in this coun- 
try it is impractical to discharge it on 
to the drying beds for about five montis 
during the cold weather; therefore, it 
is seen that a large portion of the 
sludge digestion tank must be used only 
for sludge storage. For new plants it 
is customary to construct the sludge 
digestion tank large enough to hold this 
five months’ accumulation, but a con- 
siderable saving can be made in the 
size of the digester unit and also in the 
heat required to keep the sludge at 
the optimum digestion temperature if 
the excess can be drawn off and stored 
in a separate tank. Very little odor re- 
sults from this practice as the gas is 
practically all given off before the 
sludge is drawn to the storage tank. 

Old Sand Filters.—Old sand filters 
are always of greater area than re- 
quired for sludge drying beds. The 
most common practice has been to 
abandon a portion of the sand beds, 
keeping enough only for sludge drying 
purposes. However, a few engineers 
have put these old beds to good service 
by using them for secondary treatment 
of the excess storm flow. 

This practice results in considerable 
saving in the construction of the sec- 
ondary treatment unit which can be 
designed to take care of the dry 
weather flow only. 

Trickling Filters.—The last case that 
has to be considered is the utilizing of 
existing trickling filters. This problem 
is quite different from those which have 
been considered, because _ trickling 
filters are not obsolete and can usually 
be made to fit in the new design. If 
space is available the problem is sim- 
ply one of adding additional filter beds. 
Often space is not available and it is 
necessary to resort to a type of treat- 
ment that does not require as much 
area. The engineers at Decatur, IIl., 
solved this problem in a unique manner 
when their plant became overloaded as 
a result of a large volume of indus- 
trial waste being discharged into the 
sewers. After preliminary sedimenta- 
tion the effluent is given a short period 
of aeration and then resettled; this 
effluent is dosed on the trickling filters 
at a relatively high rate. 

Examples of Revamped Plants.— 
These various schemes which have been 
pointed out are well illustrated by the 
following plants which have recently 
been revamped. Salem, Ohio, furnishes 
a typical example of an old septic tank, 
intermittent sand filter plant being re- 
vamped to the activated sludge type. 
The old plant was designed and built 
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1912, and consisted of essentially 
ree septic tanks, each 20 ft. by 90 
6 in., with an effective depth of 
proximately 7% ft.; intermittent 
nd filters and a chlorination basin. 
.e new plant is of the separate sludge 
ivestion, activated sludge type, and 
nsists of a mechanically-cleaned bar 
‘reen; two 35-ft. clarifiers for settling 
tivated sludge; one 50-ft. diameter 
judge digester, equipped with mech- 
nism and gas collection and heating 
features; one 18 ft. 6 in. by 10 ft. 6 in. 
ieep sludge storage and conditioning 
tank, and a portion of the old sand beds 
used for sludge lagooning. The de- 
sign was made on a basis of 15,000 
population with an average dry-weather 
flow of 1.5 m.g.d. The sewers being 
of the separate system, the necessary 
changes were made in the septic tanks 
to convert them to aeration tanks. 
They were of such a size as to give a 
satisfactory detention of _ slightly 
greater than five hours for the average 
dry-weather flow. 

The new plant at De Kalb, Ill. is a 
good example of an old septic tank be- 
ing used for sludge storage. The old 
plant consisted of a septic tank 30x40x 
10 ft. deep, and intermittent sand fil- 
ters. The new plant is of the separate 
sludge digestion type, with trickling 
filters for secondary treatment, followed 
by final clarification.: With a design 
population of approximately 16,000 the 
engineers used a 40-ft. diameter by 15- 
ft. effective depth sludge digestion 
tank, which gave slightly less than 1.2 
cu. ft. per capita sludge capacity. This 
tank is equipped with a mechanism and 
provisions are made for heating and 
controlling the reaction so as to get a 
well-digested sludge in the minimum 
length of time. The digested sludge 
will be drawn at frequent intervals 
during the year and stored in the old 
septic tank until such time as it can 
be put on the drying beds. Consider- 
able saving resulted in the cost of the 
digestion unit by using this scheme. 
Only a portion of the existing sand 
beds were required for sludge drying 
and the remainder were abandoned. 


Princeton, Ill., affords another ex- 
ample of utilizing an old septic tank 
for digestion. The old plant consisted 
of a septic tank followed by trickling 
filters, while the new plant is of the 
separate sludge digestion type followed 
by activated sludge. The trickling fil- 
ters were abandoned in the new layout, 
but the septic tank was remodeled for 
sludge digestion purposes, and new 
aeration tanks were built to accommo- 
date Simplex aerators. 

_ The plant at Lancaster, Wis., is sim- 
ilar to some of the plants already de- 
scribed. There were two existing septic 
tanks, portions of which were converted 

aeration tanks for the activated 

ge process, and the other parts con- 
verted to settling and sludge digestion 

‘ small plant at Oconomowoc, Wis., 

an existing septic tank. The new 
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plant was designed for chemical pre- 
cipitation, and a clarifier installed for 
removing the sludge which was pumped 
to the old tank for storage. 

Barrington, Ill., had an old septic 
tank, intermittent sand filter type plant, 
while their new plant is of the Imhoff, 
trickling filter type. The old units were 
used to treat the excess storm flow. 
By using this scheme a saving resulted 
in the design of the new plant which 
only needed to be of sufficient size to 
treat the sanitary flow. The old units 
are not used frequently enough to cause 
an unsatisfactory condition about the 
plant. 

The existing septic tank for a small 
plant at Rochelle, Ill., was rebuilt to 
form a sludge digestion tank for a 
separate sludge digestion, trickling fil- 
ter type plant. A new plain hopper- 
bottomed settling tank was constructed. 

Fostoria, Ohio, had an old Imhoff 
tank which was utilized in the design 
of their new separate sludge digestion 
plant. The flow-through compartment 
was removed and hot water coils were 
installed for heating the sludge. 

When a new plant was designed for 
Fond du Lac, Wis., there was an old 
Imhoff tank in service, but the site was 
considered inadequate and an entirely 
new one chosen. The old tank is still 
in place and will probably be used at 
some time in the future for treating 
industrial wastes. The new plant is of 
the separate sludge digestion type with 
provision for gas collection and heating 
of the sludge. Provision has also been 
made for adding secondary treatment 
at such time as it is considered nec- 
essary. 

There was a small Imhoff tank at 
Waukesha, Wis., but it was abandoned 
when a new site was chosen for the 
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separate sludge digestion, trickling 


filter plant. 

The design for the Jacob E. Decker & 
Sons plant at Mason City, Iowa, was 
an unusual case of plant revamping. 
The old plant was of the activated 
sludge type and consisted of a fine 
screen, a preliminary clarifier, aeration 
tanks and a secondary clarifier. The 
new plant is of the trickling filter type 
and consists of a fine screen, flow equal- 
izing tank, preliminary clarifier, pri- 
mary filter, intermediate clarifier, sec- 
ondary filter and final clarifier. In the 
new design the fine screen was used as 
before. One aeration tank was con- 
verted to a storage tank for equalizing 
the flow, while the other is to be used 
for future sludge storage. The old 
final clarifier which had the required 
detention for preliminary clarification, 
in the new scheme, was used for that 
purpose. The air blowers were used 
in connection with the washing of the 
preliminary filter. All of these units 
fit in very nicely with the new layout. 

Conclusions.—Of the eleven plants 
discussed, seven consisted of septic 
tanks, and three of Imhoff tanks for 
preliminary treatment. Those using 
secondary treatment had either inter- 
mittent sand or trickling filter beds. 

In the new designs for the seven 
plants having old septic tanks, five 
were of the separate sludge digestion 
type, one was of the Imhoff tank type 
and one employed chemical precipita- 
tion with sludge storage and drying. 
For secondary treatment three used the 
activated sludge process and two 
adopted trickling filters, while two did 
not require secondary treatment. 

Acknowledgment.—This paper was 
presented at the 11th Sewage Treat- 
ment Conference at Ames, Iowa. 
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Commercial Problems in the Water Business 


By L. M. ANDERSON 


Controller, Department of Water and Power, Los Angeles, Calif. 


HE public relations and advertis- 

ing divisions have their place in 
the water business, but nowhere can 
friends or foes be made so readily as 
in the commercial division, where peri- 
odical contract is necessarily had with 
the consumer. 

The contract, as well as meter read- 
ing, collection and adjusting divisions, 
all have their important place in their 
relations with the public, who always 
expect the best treatment by the em- 
ployees of the utility. 

A Common Cause of Misunderstand- 
ing.—Every effort should be made to 
secure a signed contract for water serv- 
ice before the use begins. One of the 
great difficulties which tends to produce 
misunderstanding and ill feeling is that 
many will neglect to make application 
before beginning the use of the service. 
Someone will move from the premises 
without ordering a shut-off and a clos- 
ing bill and a new customer will begin 
using water with no thought of making 
application therefor. The meter is 
read, the bill rendered under the old 
tenant’s name and no attention is paid 
to it by the new tenant until a shut-off 
notice has been given, then the trouble 
begins. 

If a guarantee deposit has been made 
by the previous tenant it is very easy 
to make a deduction from the deposit 
for the amount of the bill; if no de- 
posit, then the only alternative is to 
proceed to collect from the new tenant 
who has substituted himself for the old 
one by using water without first mak- 
ing application and signing a contract. 

Guarantee Deposits. — Requiring a 
guarantee deposit to secure the pay- 
ment of water bills is important and 
requires discrimination without appar- 
ent favoritism. 

It is good practice to require deposits 
in each case from renters, where the 
owner of the property will not sign 
a guarantee contract, and also from 
owners who are always in a chronic 
state of arrears. 

Meters should be read for billing as 
nearly as possible each thirty days. 

Prompt Rendering of Bills Important. 
—Meter readers should be trained to 
notice any great difference in present 
as against average readings. If there 
should be a noticeable difference in the 
consumption, whether more or less, and 
no apparent change in the use of water 
on the premises, it should be reported 
immediately so that an inspection can 
be made and the consumer notified if 
a leak exists, or perhaps the meter is 
not operating and requires overhauling. 

Prompt notice of unusual bills saves 
many misunderstandings and if adjust- 
ment is to be made, it is better to do 
so immediately than to wait until some 


future time, when conditions may have 
changed sufficiently to make it next to 
impossible to arrive at a fair adjust- 
ment. Prompt rendering of bills is very 
important. 

If there has been an excessive use 
and a large bill is the result, the con- 
sumer should receive his bill promptly, 
thereby giving him an opportunity to 
correct the trouble if it exists. 

Making Adjustments.—Adjustments 
should not be made unless the large bill 
is the result of an accident or from 
some cause not under the user’s con- 
trol. If you begin to make adjustments 
and allow rebates, except for waste not 
under the control of the consumer, you 
will never know where to draw the line. 

The person who insists upon a rebate 
and states that it is not the amount of 
money but the principle involved, is 
usually not sincere. More than likely 
the reduction in the bill is what he 
wants and he will be satisfied with 
nothing else. 

Bills should be rendered promptly. 
The sooner a bill is in the hands of the 
average person, the sooner it will be 
paid. The longer the delay in getting 
bills out, the greater will be the loss 
from uncollectible bills. 

Meter readings should be checked 
when extensions are made by the office 
force and bills made and mailed as 
soon as possible. 

Adjustments should be made at the 
office whenever possible, as it is easier 
in most cases to come to an under- 
standing there than at the home of the 
complainant. “A dog under his own 
wagon is hard to handle.” 

The selection of inspectors and ad- 
justers should receive serious consid- 
eration. These men must be neat in 
appearance and should possess consid- 
erable poise and be of sound judgment. 
It will be part of their routine to stand 
abuse without retaliating. 

Billing and Collecting.—Collections 
by mail are the cheapest, although col- 
lectors can hardly be dispensed with as 
a visit to the premises may be required 
in many cases when no reply is re- 
ceived from a mailed bill. The cus- 
tomer may be temporarily absent or 
there has been a change of tenants. 

In case there is a new tenant, it is 
necessary to learn, if possible, the 
whereabouts of the previous tenant ow- 
ing the bill, and also to have the new 
tenant sign up for the use of the water. 

The stub bill system is very good for 
a follow-up of collections. If the bill 
is not paid in say, fifteen days after 
mailing, the delinquent stub can be de- 
tached and mailed or sent out by a col- 
lector. By this system it is only neces- 
sary to check over the unpaid accounts, 
which are readily seen, as the stubs on 


the paid bills are detached at the time 
the payment is posted and the unpaid 
ones only remain. 

If the business is large enough and 
there are many accounts, the tabulat- 
ing machine card system works admir- 
ably in checking unpaid accounts, as 
well as in many other particulars. 

Charges for Unusual Items.— 
Charges for unusual items, such as 
damaged meters, and bills of that na- 
ture should be discussed with the per- 
son responsible for the damage and an 
understanding reached, if possible, be- 
fore the bill is rendered. Otherwise a 
great deal of time is consumed and 
expense incurred before the bill is 
collected. 

The regular monthly bills are not 
troublesome to collect, but those for 
the unusual items and for closing bills 
are hard to collect and expensive. 

The consumers’ bill should be sim- 
ple, easily understood and without too 
much text. 

The subject of district or sub-offices 
is always a problem in large communi- 
ties. 

The consumer cannot understand why 
an office should not be maintained in 
his locality for his convenience. 

It is more efficient and economical to 
keep the accounts and bills at a central 
or general office, rather than to divide 
this work by doing some of it at a 
branch office. Just how much should 
be done at a branch or district office 
is a question. 

It does not pay to maintain a very 
high priced, efficient force at a small 
office, but rather one understanding the 
detail of the business. 

Whether anything more than taking 
orders and collecting bills should be 
done at a branch office is debatable. 

It is difficult to obtain prompt reports 
of orders and collections unless a mes- 
senger service is maintained, and, if 
the territory covered by the utility is 
large, the expense of such service is 
out of proportion to the amount of busi- 
ness usually done at a branch office. 

Much has been said regarding shut- 
offs for delinquent bills. It is difficult 
to establish an inflexible rule in this 
respect; there are so many exceptions 
worthy of consideration. 

If it were possible to secure the 
proper legislation in this state making 
the charge for water a lien against 
the property served, there would be 
little necessity for shutting off water 
on account of delinquent bills. There 
is, however, quite a difference of opin- 
ion in regard to such legislation. 

Acknowledgment.—The foregoing is 
a paper presented before the California 
Section of the American Water Work; 
Association. 
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EARLY everyone operating a filter 
plant has observed cracks along 
the sidewalls of the sand beds. In 
addition to this, the surface cracks oc- 
casionally cover the entire filter bed, 
sometimes to the extent that there is 
scarcely a square inch of surface area 
that does not contain a crack. Sidewall 
cracks in many plants are readily no- 
ticeable at all times of the year, but 
the size of the cracks usually vary con- 
siderably for different seasons or for 
changes in the characteristics of the 
water. All filter beds have a tendency 
to pull away from the sidewalls as 
the loss of head increases if there is 
any shrinkage whatever of the beds. 
Perhaps it would be more correct to say 
the beds are pushed from the sidewalls, 
for this is what actually happens. 
Sometimes the cracks along the side- 
walls are so small they are not readily 
noticeable and the operator may believe 
none are present, but in most instances 
there is at least a small crack. 
Sidewall Cracks May Extend Nearly 
to the Gravel.—Filters will be found 
varying from no cracks to cracks along 
the sidewalls 1 to 1% in. wide at the 
top. Where there is a wide crack the 
sand may be pushed away from the 
sidewall for a depth of 60 to 80 per 
cent of the total depth of the sand. 
This may be demonstrated by taking a 
thin piece of sheet iron and running it 
down between the sand and the side- 
wall. This pushing away from the 
sidewall, together with the surface 
cracks, may produce a new filtering 
surface within the cracks much greater 
than the original sand surface. 
Shrinkage of Sand Beds Cause 
Cracks.—When cracks form it is evi- 
dent there is shrinkage or settlement of 
the beds. In our discussion of the 
filter bed in the January, 1930, issue, 
it was stated that the sand, after being 
suspended during washing, settles about 
as loosely as is possible for it to be. 
Even with this looseness of the sand 
‘ed there is not much shrinkage dur- 
ug filtration when the sand is perfectly 
ean and free from coatings. Each 
‘ain touches other grains and there 
no way of applying a pressure that 
ll cause it to be forced together to 
y material extent. If the bed could 


be jarred or vibrated so as to produce 
a slight movement of the sand the 
grains would work together more tight- 
ly and form a lesser volume, but this 
is not practical nor necessary for filter 
beds. 
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Fig. 1—Settlement of Sand from Filter Bed by 
Compacting 





Figure I illustrates how sand con- 
taining a coating may be compacted. 
Ali three tubes were filled with water, 
then the sand was allowed to drop into 
the tubes, displacing part of the water. 
The tubes were filled to the same level 
with sand. The one on the left was al- 
lowed to stand just as filled. The one 
in the middle was taken in the hands, 
held in a vertical position, and rolled 
in such a manner as to produce a slight 
movement of the sand grains. The roll- 
ing was continued for about 1 minute. 
The one on the right was rolled in the 
same manner as the center one, but in 
addition it was bumped by holding the 
tube in a vertical position and drop- 
ping it about 42 in. on a wooden sur- 
face. This compacted it just a little 
more than the center one. The tube 
on the right has a volume only 84 per 
cent of its volume before compacting. 
Clean sand of the same size could be 
compacted about 10 per cent by the 
same procedure. There is a difference 
of about 6 per cent in the looseness of 
settling of clean sand and sand with a 
coating. It so happens that this 6 per 
cent was approximately the actual 
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Cracks in Filter Beds 


shrinkage of the bed from which the 
sand was taken. Whether or not this 
is a factor that may be determined in 
like manner for all beds, the writer 
is unable to state. 


A loss of head of 8 ft. over the initial 
loss produces a pressure of about 500 
lb. per square foot on the bed. This is 
not much of a load, and we should ex- 
pect clean sand to shrink very little 
under this pressure. One-eighth inch 
probably is about the maximum settling 
for a clean bed of sand of average size 
and 24 in. deep, consequently a coating 
on the sand grains is a prerequisite for 
cracks to form. It is well known that 
the sand grains in many filtration 
plants have a coating. The writer de- 
scribed the coating on the sand grains 
of the Baltimore Filtration Plant in 
1924.* The coating on the Baltimore 
sand was so thick that removing the 
coating from a given volume of sand 
caused it to shrink about 16 per cent 
in volume for sand that was the aver- 
age of the bed. For the finer sand 
near the surface, removing the coat- 
ing caused it to shrink about 30 per 
cent in volume. 





Coating on Sand Grains.—There was 
so much organic matter in the coating 
on the sand grains at Baltimore that 
a flame would come from a_ small 
amount of the coating inserted in a 
hot muffle furnace. The residue after 
ignition was largely silica, aluminum 
oxide, iron oxide, and manganese. 
Table I gives a mineral analysis of the 
coating. 

Table I—Analysis of Coating from Sand Grains 


Where Beds Form Cracks 
Per cent 


Loss on ignition, largely organic matter...... 30.1 
Insoluble in HC1, largeiy Si: , 








Iron oxide, Fe2Qs............... 6.4 
Aluminum oxide, Al2Os.. 36.7 
Manganese dioxide, MnO as Ga 
TIE GARI, Fiend rccccimctiacinsoncnncesssccccspsessecsecves | 

99.8 


The treatment of the water influences 
the composition of the coating, for all 
coatings will contain a large amount of 
the coagulant and other suspended mat- 
ter. Silica and organic matter appear 
always to be present in considerable 


*Baylis, John R. Sand-bed studies at Monte- 
bello water filters, Baltimore. Eng. News-Rec- 
ord, 92: 18, 516-22, March 27, 1924, 
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quantities in gelatinous coatings, and 
while much of this may come from the 
suspended matter, part of it may be 
due to growths on the sand grains. 
Most fairly hard coatings, except cal- 
cium carbonate coatings, which the 
writer has observed contain iron or 
manganese, frequently both. It is be- 
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if no precipitated material is left in 
the water as it goes to the filter beds. 

Any solid exposed to water will, in 
most instances, eventually become coat- 
ed with a slimy material. Most of us 
who have slipped on a submerged board 
or rock realize just how slippery a 
surface under water may become. The 





Fig. 2—Surface Cracks in a Small Filter Bed 


lieved that the coagulant and silt is 
largely entrapped in the coating and 
that it does not form the bonding ma- 
terial. The precipitate in settling 
basins does not bind itself together 
very toughly, even though it may stand 
for years, and there is no reason to 
believe that this alone will build tough 
coatings on sand grains. 

Tough Coatings Build Up Slowly 
from Compounds Supersaturated in the 
Water.—Tough coatings build up slowly 
and more than likely are deposited from 
compounds supersaturated in the water. 
If there is a slight supersaturation of 
manganese in the water it will deposit 
on the sand surfaces, and once a coat- 
ing has started the manganese will de- 
posit more readily on the precipitated 
manganese and make the deposit thick- 
er. Coatings built up in this manner 
are usually fairly tough. Should an 
iron compound be used to coagulate the 
water and conditions be favorable for 
complete precipitation of the iron, the 
precipitated material will not bind to 
the surfaces of sand grains. A slight 
amount of iron in solution, however, 
will cause iron to bind to the sand sur- 
face. The necessity for the binding 
materials in the coatings to come from 
compounds supersaturated in solution 
is illustrated by the formation of cal- 
cium carbonate coatings on sand grains 
in many softening plants. When cal- 
cium carbonate is precipitated from a 
hard water by the addition of lime, and 
after the precipitation has slowed up, 
the water is carbonated to where it is 
just saturated with calcium carbonate, 
it will not deposit on the sand grains 
regardless of how much of the precipi- 
tate may be carried on to the filters. 
If it is left supersaturated it will coat 
the grains with calcium carbonate, even 





cause for the slimy coatings is not 
known definitely, but bacteriological or 
other biological growths are thought to 
be responsible. Such coatings usually 
contain considerable silica; however, 
biological growths may be the cause of 
the silica being deposited. It is known 
that diatoms have the power of precipi- 
tating silica to form a silicious shell. 
Whatever be the cause, gelatinous silica 
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nated to the extent that it does not 
seem possible for bacteria to grow, in- 
dicating that biological growths on the 
surfaces are not necessary. 

There is the same tendency for 
gelatinous coatings to form on the sur- 
faces of the sand grains as on other 
surfaces, though washing usually keeps 
most of it rubbed off. The coarser the 
sand the greater is the abrasion during 
washing. This, probably, is why fine 
sand grains tend to coat more easily 
and more thickly than larger grains. 
Thick coatings usually do not form un- 
less there is some material other than 
silica that binds the coating to the sand. 
This may be organic matter, iron, or 
manganese—sometimes all three. Wol- 
men and Powell} probably were the 
first to attempt to explain the cause 
of cracks along the sidewalls of filter 
beds, though filter operators had been 
aware of cracks being present almost 
from the beginning of rapid sand filtra- 
tion. They though that syneresis might 
offer an explanation of the shrinkage 
of the beds. The writer has never 
agreed with this view; however, this is 
of minor importance, for their article 
was a very valuable contribution to the 
literature on filtration. It inspired 
others to study filter beds, and we now 
know much more about the subject than 
we did 10 years ago. 


Surface Cracks.—Surface cracks, as a 
rule, form only for short periods of 
time in most filtration plants. Very 
likely there are exceptions to the rule, 
but this is the case in all filters ob- 
served by the writer. Sometimes 
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FORMATION 


OF SURFACE CRACKS 





IN FILTER BEDS 


Fig. 3—Sketch Showing How Surface Cracks Form in Filter Beds 


will deposit on most surfaces exposed 
to water. Sometimes it takes weeks 
or months for the coating to become 
thick enough to make the surface slip- 
pery to the touch; at other times only 
a few days are required. Occasionally 
the coating will form on surfaces ex- 
posed to water which has been chlori- 





clogged places in the sand bed near 
the gravel will cause surface cracks 
to form when they otherwise would not 
and when there is no indication of the 
clogged area being present. In this 


7Wolman, Abel, and Powell, S. T. The sur 
face ehrinkage of rapid filter sand beds. Eng. 
News-Record, 85: 5, p. 210, July 29, 1920. 
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.e the cracks will be in certain spots 
| they will not cover the entire sur- 
‘e as is the case for the surface 
cks now being discussed. Figure 2 
es a good illustration of the surface 
cks in a small filter bed. The cam- 
. was pointed almost straight down- 
rd, and the photograph shows about 
hat one sees when standing over a 
ter and looking down on the bed. The 
in, pipe just above the sand surface 
vives some idea of the scale of the 
hotograph. The pipe was placed there 
‘or a surface wash, but it had not been 
ised prior to taking the photograph. 
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The writer has observed filter beds 
which run for months without surface 
cracks forming, then almost of a sud- 
den they start forming. The condition 
shown in Fig. 2 may prevail for a 
month or more, then the cracks may 
stop forming and there may be another 
period of a few months in which none 
or only a few cracks form. Sometimes 
the surface becomes so badly cracked 
there is scarcely a square inch that 
does not contain a crack. 


Surface cracks form when the coagu- 
lated matter is neither very weak nor 
very strong. It is, of course, essential 
that the filter bed shrink as the loss of 
head increases, for if this was not the 
case cracks could not form regardless 
of the strength of the coagulated mat- 
ter. The toughness of the coagulated 
matter varies greatly in many waters 
from winter to summer. In winter the 
coagulated matter is frequently quite 
weak, penetrates deeply into the sand 
beds, and the filter runs are long. In 
the summer the coagulated matter is 
frequently very strong, there is prac- 
tically no penetration, and the filter 
runs are short. Neither of these con- 
ditions produce surface cracks, it is the 
moderately strong coagulation that oc- 
curs frequently in the spring and in 
the fall that causes surface cracks to 
form. 


This is apparently what happens 
when surface cracks form: The filtra- 
tion is first largely in the surface layer. 
After the loss of head has increased 1 
to 3 ft. over the initial loss, holes start 
forming through the surface. This was 
discussed and illustrated in the Jan- 
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Fig. 4—Large Surface Cracks in a Filter Bed 
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uary, 1930, issue of Water Works and 
Sewerage. Sketch 1 of Fig. 3 also par- 
tially illustrates how the holes are 
formed through the sand surface. 
There is a rush of water through the 
holes, which starts branching off in 
every direction as soon as it passes 
the clogged area at the top of the bed. 
Where there has not been much pene- 
tration of the coagulated matter prior 
to the break the clogged area may not 
extend more than 4 to 4 in. below 
the surface. Due to the high velocity 
of the water in the channels leading 
beneath the surface, most of the sus- 
pended matter is carried forward a 
slight distance before it is deposited, 
sometimes % in. or more. A clogged 
area is formed around the channel, and 
instead of the pressure being exerted 
on the area of the channel only it is 
exerted on an area frequently hundreds 
of times larger. The clogged area does 
not form a definitely defined spherical 
membrane with all the head exerted on 
the membrane, but the pressure head 
gradually diminishes through the sand 
in all directions from the channel. If 
there is a loss of head of 3 ft. over 
the initial loss before a crack forms, 
this head must be killed in some man- 
ner. One foot of this may be friction 
loss in the channel and branches of the 
channel before the area where most of 
the clogging takes places is reached. 
The other 2 ft. of head will be pushing 
sideways as well as downward on a 
clogged area that may equal the pres- 
sure on a hollow sphere 1 in. in diam- 
eter. Where shrinkage can take place 
in the sand, a pressure is finally reached 
that forces a crack in the sand. Once a 
crack starts it is easy for it to keep 
extending longer and deeper, due to 
the side pressure on the newly formed 
surface. There is the same tendency 
to force the sand apart and make wide 
cracks as there is to force the sand 
away from the sidewalls of the filter. 

Sketch 2 in Fig. 3 shows about what 
takes place when a crack is first formed. 
It may open for a length of 1 in. or 
more on the surface and may extend 
14 in. or more below the surface. The 
rush of water through the sides soon 
form clogged surfaces in the crack and 
the pressure opens the crack wider, 
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deeper and longer. Sketch 3 in Fig. 3 
shows a large crack that may be 14 in. 
or more in width and may extend 2 to 
4 in below the surface. This illustrates 
cracks about the size of the larger 
cracks in Fig, 2. The photograph in 
Fig. 4 shows some of the larger cracks 
to be fully 12 in. wide at the top. Some 
of these cracks extended a foot or more 
before running into other cracks started 
from other points. This is a condition 
when the coagulated matter is fairly 
tough and only a few cracks get started. 
If the coagulation had been weaker, 
there probably would not be 2 sq. in. of 
surface without a crack. 

One condition very favorable for the 
formation of surface cracks is for the 
top 2 or 3 in. of sand to be more heavily 
coated with a gelatinous film, and to be 
more loosely packed than the balance 
of the bed. The first cracks that form 
are usually along the sidewalls and if 
the sand is of nearly equal looseness 
for the entire depth the side cracks may 
force the sand away from the sidewalls 
to the extent that they resist the for- 
mation of the surface cracks, especially 
in the area near the sidewalls. When 
the sand a few inches below the surface 
can be compacted or forced together 
only a very little the cracks along the 
sidewalls cannot open so wide. In other 
words, there is an unequal shrinkage 
of the sand at the surface and that a 
few inches below the surface. This is 
actually the condition in most rapid 
sand filter plants, for the smallest sand 
grains and those with the thickest 
gelatinous coating are the lightest and 
settle near the top of the bed after 
being suspended during washing. 

If the formation of holes through the 
surface layer of the filter bed is an 
essential, we may ask why weakly 
formed coagulation does not produce 
cracks. There are so many _ holes 
through the surface in this case and 
they start forming at such a low loss 
of head that very little head builds up 
at any point in the bed. When the 
coagulation is tough practically all loss 
of head may be in the surface layer, 
but with the weak coagulation it may 
be a gradual loss through several inches 
of sand. 


Fig. 5—Flakes of the Surface Layer Not Broken Up by Washing 
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The writer has observed one condi- 
tion that produces surface cracks when 
the flocculation is tough. This is shown 
in Fig. 5. Unfortunately the cracks 
do not show very well in the photo- 
graph, for the filter surface contained 
numerous cracks. The surface layer 
formed so toughly it was not entirely 
broken in pieces so small they were 
washed away when the filter was 
washed. There were pieces of the sur- 
face layer about % in. in thickness 
ranging in size from very small par- 
ticles to flakes having an area of 3 to 
4 sq. in. Most of these flakes remained 
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stances they may be regarded as being 
beneficial, for the filters do not have to 
be washed so often. They are believed 
to aid in the formation of clogged 
places by allowing large amounts 
of coagulated matter to concentrate at 
points beneath the top of the filter bed. 
This is especially true for cracks along 
the sidewalls. Clogged places are 
formed along the sidewalls of many 
filters, even when they do not form in 
other parts of the beds. In fact, very 
few filter beds will remain free from 
clogged places along the sidewalls all 
the time. The formation of clogged 





Fig. 6—Filter Bed After Using Surface Wash 


on or near the surface of the sand. 
The flakes were left sticking into the 
sand in all directions, many of which 
were nearly at right angles to the sand 
surface with about one-half of the flake 
projecting above the sand. This is 
what shows most distinctly in Fig. 5. 
Where each flake projected through the 
sand, except where it lay nearly flat, a 
crack formed. The cracks always 
formed between the sand and the sur- 
face of the flake originally on top; that 
is, they never formed between the sand 
and the surface of the flake originally 
against the sand. The reason for this 
is not known. Somehow the newly 
formed surface layer would form a 
hole along this surface of the flake 
more easily than through other parts 
of the surface. This condition is be- 
lieved to be very unusual and perhaps 
has not been observed by many. 


Effect of Cracks on Filter Beds.— 
When cracks form the coagulated mat- 
ter is usually so tough there is not 
much danger of the flocculated matter 
passing the sand beds, except along the 
sidewalls where the cracks are quite 
deep. In some instances cracks within 
or around clogged places also extend 
nearly to the gravel and may allow 
coagulated matter to pass the bed. The 
side cracks are much more dangerous 
than the surface cracks, for the surface 
cracks rarely extend more than 3 to 4 
in. below the surface, Cracks lengthen 
the filter runs, for they produce a 
larger filtering surface. In some in- 


places will be discussed in a later issue. 
It is evident, however, that they should 
not be allowed to form and anything 
that will prevent their formation de- 
serves serious consideration. 


Cracks in filter beds may be elimi- 
nated or prevented from forming by 
keeping the sand grains so clean there 
will be practically no settlement of the 
bed as the loss of head increases. A 
surface wash appears to be the most 
practical means of keeping the sand 
clean all the time. This also will be 
discussed in a later issue. Compare 
the photograph in Fig. 6 with that of 
Fig. 2, and the value of the surface 
wash should be apparent. Fig. 6 is the 
same filter as shown in Fig. 2 after 
using the surface wash a few times. 


ti 
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Water Department Encourages Win- 
ter Construction—The Water Depart- 
ment of Detroit, Mich., recently let a 
contract for laying about 9,000 ft. of 
66-in. steel pipe, and in order to en- 
courage the contractor to work all win- 
ter they are paying a premium of ap- 
proximately 10 per cent of the contract 
price for each foot of pipe laid in the 
trench before April 1, 1930. 


-— 
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Small Cities in Kansas Have Water 
Systems.—Seventeen cities in Kansas, 
each of less than 300 population, have 
water systems. The smallest is Manter, 
population 148, which installed a $7,500 
system in 1928. 
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Device for Sampling Sludge 


An ingenious arrangement for se- 
curing samples of sludge from Imho** 
tanks was used at the experimenta! 
sewage testing plant at the Universit. 
of Illinois. 

Samples of sludge were taken from 
a deep Imhoff tank and from a shallow 
Imhoff tank weekly and analyzed fo- 
bio-chemical oxygen demand, hydrogen 
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Fig. 1.—Sludge Sampling Device 


and per cent moisture content for the 
purpose of comparing the sludge from 
the deeper tank with that from the 
shallower tank in regard to these qual- 
ities. 

The apparatus for the taking of 
sludge samples consisted of a wide- 
mouthed glass bottle of one liter capac- 
ity. The bottle was wedged within a 
4-in. diameter pipe nipple. A wrought- 
iron cap screwed on the lower end of 
the nipple added sufficient weight to 
sink the bottle, and also served as a 
protection. The mouth of the bottle 
was closed by a rubber stopper held in 
place by a spring. The device is illus- 
trated in Fig. 1. 

In sampling, the bottle was lowered 
to the desired depth and the stopper 
was removed, by means of a chain, 
until the bottle was filled. The stopper 
was then allowed to spring back in 
position. The return of the stopper 
into the bottle made it possible to se- 
cure samples of sludge without the 
danger of introducing additional mois- 
ture into the sample as it was being 
drawn up. 

Another device used for the taking of 
samples and for determining the sludge 
level consisted of an ordinary pitcher 
pump, on the suction side of which was 
attached a length of hose. The hose 
could be lowered to any desired depth 
and a sample taken by means of the 
pump. This device was especially use- 
ful in getting the sludge level due to 
the fact that the sludge was not dis- 
turbed when care was exercised in 
pumping and in lowering the hose. 
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Slag as a Medium in Sewage Trickling Filters 


Results of an Inspection of Various Filters Together with a Suggested Specification for 


Blast Furnace Slag When Used in Filters 


N investigation of the use of 
crushed blast furnace slag in sew- 
age trickling filters was made recently 
by Charles C., Hommon, Consulting 
Sanitary Engineer, Canton, O. The 
study covered 48 sewage filters, 37 of 
which had slag as the filtering medium. 
The results of the study have been set 
forth by Mr. Hommon in a report, 
which was published early this year by 
the National Slag Association. The 
following notes are taken from the 
report: 

This investigation was made to de- 
termine the suitability of crushed blast 
furnace slag for use in sewage trickling 
filters. It is based upon the perform- 
ance of all the slag trickling filters that 
could be located in this country. Thirty- 
eight such filters were visited together 
with eleven trickling filters in which 
aggregates other than slag were being 
used. The latter filters were inspected 
primarily for the purpose of making 
comparisons of the unloading ability of 
the different aggregates. 

Unloading Ability—With respect to 
the ability of crushed slag filtering ma- 
terial to unload, the inspection of the 
plants served to show that practically 
all of the older filters had retained a 
relatively large amount of organic mat- 
ter. The same condition existed in 
filters containing other aggregates. In 
many instances, especially in the small- 
er plants, operating records were not 
available to indicate when and how com- 
pletely the filters had unloaded. In 
others there was good evidence that 
the filters did unload at periodic inter- 
vals. These few instances of known 
unloading periods, together with the 
satisfactory operating records of prac- 
tically all of the slag filters visited, 
indicate that the roughness of slag is 
not an important item insofar as the 
periodic sloughing of the organic de- 
posits is concerned. 


It is difficult even to estimate for 
comparative purposes the amount of 
organic solids contained in the many 
existing slag filters and in the filters 
filled with other types of aggregates. 
It may be said, however, that a great 
many of the older filter beds, regard- 
less of the character of the medium, 
were dirty. Undoubtedly, all of the 
iiters must have at least partially un- 
loaded at periodic intervals, otherwise 
they would have become entirely 
Cogged, but it appears that natural 

sughing is not sufficient to maintain 
them in the best of condition in a ma- 

ity of cases. Naturally, the load, 
uracter of sewage and other factors 
ist be taken into consideration when 
iparing one filter with another, all 


of which render difficult the drawing 
of conclusions. 

Control of Organic Deposits.—To de- 
termine whether or not it is possible 
to control the organic deposits that 
normally collect on sewage filters, con- 
siderable attention has been given to 
the operation of the filters at Canton, 
O. The two years of service has indi- 
cated that the slag filtering material 
will unload at indefinite intervals but 
that the deposits can be controlled with- 
in narrow limits (without lowering the 
efficiency in any respect) by (a) peri- 
odic resting and drying, or (b) flood- 
ing of the filters. It also appears that 
the use of chlorine will materially aid 
in causing the filters to slough. 

Data on the efficiency of these beds 
while in a dirty condition are not avail- 
able because of the care which has 
been exercised throughout the operation 
of the filters. It is therefore not pos- 
sible to state the increase in efficiency 
that may have resulted from the clean- 
liness of the medium, but the entire 
absence of surface clogging (which is 
common in so many filters regardless 
of the type of filtering material) and 
the high degree of purification afforded 
the Canton sewage lead one to the con- 
clusion that a clean filter is to be pre- 
ferred to a dirty one. 

More accurate determination of the 
unloading ability of the different ag- 
gregates and any advantages one ma- 
terial may have over another will re- 
quire some research work through the 
use of a sectional test filter in which 
the different kinds of filtering material 
may be subjected to the same treat- 
ment. 

Size of Aggregates.—Filters were 
found where the aggregate ranged from 
quite coarse to fine and all combina- 
tions of sizes were noted, sometimes 
within the same filter. In most in- 
stances where fine material was found 
the lack of evidence of disintegration 
strongly indicates that the fine mate- 
rial was placed in the filter at time 
of construction. This belief is strength- 
ened by finding fine material in some 
of the newer filters where disintegration 
could not have played an important 
part, and it applies not only to slag but 
to other aggregates. One is therefore 
forced to the conclusion that sufficient 
attention has not been given to the in- 
spection of the filtering material at the 
time of construction. 

The surface slag in some of the 
filters as well as the surface stone in 
the limestone filters showed evidence 
of having failed to varying degrees. 
In the case of slag the failures were 
of three general classes, namely, flak- 
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ing, splitting and disintegration, the 
former being the most common. The 
failures in the limestone filters were of 
two general types, namely splitting and 
disintegration, splitting being the more 
prevalent. It is not possible to state 
the degree of failure in definite terms 
because of the lack of knowledge con- 
cerning the original condition of the 
material; however, the fact that one 
of the older slag beds has a satisfac- 
tory service record of 21 years indicates 
that the failures have not been very 
serious. 

Consolidation of Filtering Material.— 
Time would permit only a superficial 
examination to determine whether con- 
solidation had occurred. That it had 
not occurred to any appreciable extent 
was indicated by the general appear- 
ance of the slag filters, the test pits 
that were dug, and the absence of any 
excessive clogging. In the few in- 
stances where slag filtering material 
had been removed, its condition indi- 
cated that consolidation had occurred 
only where excessive deposits of fine 
material existed. These areas (even 
though they had not solidified) would 
have become clogged and been rendered 
useless by organic deposits. Because of 
this fact the cementing action of slag 
is not considered a serious matter. 
There was no evidence found to indi- 
cate that slag reasonably free from 
dust and fines showed any tendency to 
cement. 


It appears that development of the 
filter-moth fly (Psychoda alternata) is 
a logical occurrence in sewage trick- 
ling filters. They were found in vary- 
ing numbers in practically all types of 
filtering material and had given rise to 
difficulties in beds filled with both rough 
end smooth aggregates, leading one to 
believe that the type of filtering mate- 
rial plays no part in their development. 


Conclusions.—F rom the field investi- 
gation and from laboratory data the 
following conclusions may be justifiably 
drawn: 


(1) The field investigation, in con- 
junction with sodium sulphate tests on 
samples collected from existing beds, 
show that crushed blast furnace slag 
is a durable material when employed as 
a sewage filtering medium. 


(2) In a few of the filters, portions 
of the surface material had been af- 
fected by (a) flaking, (b) splitting and 
(c) true disintegration or crumbling. 

(3) With the exception of 1 slag bed 
and 1 stone bed, this effect was not of 
sufficient magnitude to materially alter 
the size of the aggregate or affect oper- 
ation of the filters. This conclusion is 
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based on the fact that few pieces of 
slag were found to have failed by true 
disintegration, and that the flaking re- 
sulted in only a negligible quantity of 
fine material. 

(4) When exposed to air and sewage, 
individual pieces of slag containing 
much metallic iron may ultimately dis- 
integrate, due presumably to the rust- 
ing and consequent expansion of the 
iron. 

(5) Blast furnace slag as commonly 
used for sewage filters does not contain 
a sufficient amount of metallic iron to 
be objectionable. 

(6) Improper sizing and gradation 
were found in all types of filtering ma- 


terial. Absolute adherence to correct 
size limitations will prevent such a 
condition. 


(7) The efficient equipment now em- 
ployed in preparing air-cooled slag is 
adequate to crush and screen the mate- 
rial so that it will meet any reasonable 
specifications. 

(8) There was no evidence to indi- 
cate that crushed slag in the sizes now 
commonly specified for sewage filters 
will cement or consolidate. 

(9) In the few instances where con- 
solidation had occurred, it had been 
caused by excessive accumulations of 
fine material in localized areas, due to 
improper handling of the filtering ma- 
terial at time of constructing the filters. 

(10) There is no greater amount of 
organic deposits retained in slag filters 
than in those filled with other types of 
material. 

(11) The rough texture of blast fur- 
nace slag does not prevent the periodic 
unloading of filters. 

(12) Laboratory tests in conjunction 
with the field survey show that the suit- 
ability of a slag filtering material can 
not be determined by any of the fol- 
lowing factors: absorption, specific 
gravity, weight per cubic foot, loss by 
abrasion or chemical composition. — It 
is also believed that hardness, tough- 
ness and cementing value have no 
bearing. 

(13) Slag filters effect a very satis- 
factory stabilization of the organic 
compounds in sewage. 

(14) It does not appear that the type 
of filtering material has any direct bear- 
ing upon development of the filter-moth 
fly. 

(15) The field investigation indicated 
that sewage trickling filters (regardless 
of type of filtering material) would be 
benefited appreciably by controlling the 
amount of organic deposits retained in 
the filter. This can be accomplished by 
(a) periodic resting and drying, (b) 
flooding, or (c) chlorination. 

(16) Finally, the information secured 
through this investigation indicates 
that crushed blast furnace slag is a 
suitable and desirable aggregate for 
use in sewage filters. 

Factors Considered in Drawing Up 
Specifications for Slag Filtering Mate- 
rial—This survey of sewage plants 
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brought to light a number of details, 
apparently neglected at the time of 
construction, which have reacted detri- 
mentally to the operation of the re- 
spective plants. Had a simple and effi- 
cient specification been prepared and 
strictly adhered to, it is believed that 
in many instances a more satisfactory 
filter would have resulted. 

The following factors should not be 
considered as covering all the details 
to be provided for in a complete set 
of specifications governing the con- 
struction of a sewage filter. They ap- 
ply only to the filtering material and 
the method of placing it in the bed. 
Some of the factors have been studied 
in the light of circumstantial evidence, 
and are therefore subject to revision as 
more evidence becomes available. 

Important Factors: 

The results of this study indicate that 
the following items are important fac- 
tors in specifying slag as a sewage 
filtering material: 

(1) The filter must at all times per- 
mit ready passage of the applied sew- 
age and free circulation of air, and the 
medium should be of such size that it 
will afford the maximum surface area 
consistent with reasonable economy. It 
therefore follows that proper sizing and 
grading of the coarse aggregate are of 
paramount importance. 


(2) The aggregate must be durable, 
otherwise the destructive effects of 
weathering, veriodical wetting and dry- 
ing, and freezing and thawing will 
cause disintegration, which, if in ap- 
preciable quantity, will result eventually 
in an unsatisfactory medium. 


(3) The manner in which the aggre- 
gate breaks when crushed is also of 
importance, roughly cubical shapes be- 
ing preferable. 

(4) The method of placing the aggre- 
gate in the filters has a decided effect 
on later operation. If it is dumped in 
one spot and then distributed over the 
bed, fines will accumulate at that point, 
resulting in a tendency to clog the filter. 

(5) The engineer in charge of the 
work and the producer furnishing the 
material must fully realize the impor- 
tance of (a) absolute adherence to the 
specifications governing size of mate- 
rial, and (b) handling the material so 
as to prevent the formation of fines 
through breakage. If the aggregate is 
stock-piled at the disposal plant site, 
care must be taken so that, on re-han- 
dling, nothing but slag is placed in the 
filter. 

For the reasons outlined above, it 
is believed that the items of durability, 
sizing and grading, cleanliness, and 
proper methods of placing the aggre- 
gate in the filter at time of construction 
will result in much improvement in 
work of this kind. 

Unimportant Factors: 

The following factors are believed to 
be unimportant in drawing up a speci- 
fication for slag filtering material: 

(1) Specific gravity, weight per cubic 
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foot, absorption, resistance to abrasion 
and chemical composition, for the rea- 
son that no relation was shown between 
these properties and the behavior of 
the aggregate in the beds. 


(2) Toughness and hardness, since 
the aggregate is not subjected in a sew- 
age bed to influences which would test 
these properties. The same applies to 
resistance to abrasion. 


(3) Cementation, since cementation 
can occur only in material so finely- 
divided as to preclude its use in sewage 
filters. 


(4) Surface Texture. Theoretically 
a rough material should be superior to 
a smooth one, since the rough surfaces 
afford better facilities for the attach- 
ment of finely-divided matter. Some 
engineers, however, believe that rough- 
ness tends to retain the solids to the 
point of causing excessive clogging. 
Practical experience does not support 
this belief, since (a) clogging was 
found with all types of aggregate, in- 
cluding ravel and traprock, and (b) sat- 
isfactory results have been obtained in 
practically all cases where rough ag- 
gregates have been employed. 


Suggested Specifications for Blast Furnace Slag 
When Used as the Medium in Sewage 
Trickling Filters 


Filtering material shall consist of crushed 
blast furnace slag having angular, roughly cu- 
bical fragments. The slag shall be furnished by 
a reputable producer fully equipped with crush- 
ing und screening facilities sufficient to assure 
the production of the material as specified and 
in such quantities as will be required for the 
prompt execution of the contract. A thorough 
inspection of the plant facilities and of the fin- 
ished product shall be made by the engineer 
before final approval. 

Sampling: 

From the finished product (stockpile, bin or 
car) the engineer shall select for the required 
tests a representative sample of slag of the size 
to be used in the filters. 

The slag shall meet the following require- 
ments: 

Durability : 

The durability of the material shall be de- 
termined by 20 cycles of the sodium sulphate 
test prescribed by the American Association of 
State Highway Officials (U. S. Dept. of Agri- 
culture Bulletin 1216, 9-28) except that the sam- 
ple shall consist of 50 or more pieces of slag 
of the size to be used in the filters. The follow- 
ing conditions of test shall govern: 

1. Any piece of the material shall be consid- 
ered as having failed in the test which registers 
disintegration (a) By splitting into 3 or more 
pieces or (b) By crumbling to such an extent 
that there is 10 per cent fine material (by 
weight) passing the No. 4 sieve (sieve opening 
0.187 in.). 

2. Any sample registering failure in excess of 
10 per cent of the pieces tested shall be consid- 
ered of doubtful soundness and the test shall 
be repeated on a new sample. A second doubt- 
ful result will justify rejection of the material. 

Metallic Iron: 

All slag aggregate, after crushing, must be 
passed over a magnetic separator at the slag 
plant in order to remove pieces containing me- 
tallic iron. 

Size and Gradation: 

The material shall be graded within the fol- 
lowing limits as indicated by round hole lab- 
oratory screens: 
14% to 2% in. size: Passing 2% in.—95-100%. 
Passing 1% in.— 0- 5%. 


Passing % in.— 0- 2%. 
2% to 3% in. size: Passing 3% in.—95-100%. 
Passing 2% in.— 0- 5%. 
Passing 1 in.— 0- 2%. 


NOTE: The 2% to 3% in. size is recom- 
mended, but the engineer may choose and write 
into his specifications either of the above sizes. 

Methol of Placing the Aggregate: 

The material shall be placed in the filter in 
such a manner as to preclude (a) the formation 
of fines through breakage and (b) segregation 
through improper handling. 











Coagulation Basins, Baldwin Filters, Cleveland 


Design Provided Straight Flow Through Basins Without Baffles 


basins through a conduit along the west 
side of the basins, connecting Gate- 
Houses Nos, 1 and 6 (see Figs. 1 and 2). 
An inlet conduit forming the south 
wall of the basins furnishes the water- 
way through which the water flows to 
Gate-Houses Nos. 2 and 3. The former 
controls the flow to Basins 1 and 2, and 
the latter to Basins 3 and 4. There is 
one 60 by 84-in. sluice-gate for each 
basin. The control from the basins, at 
the outlet end, is effected through 


MHE coagulation basins of the re- 
& cently completed Baldwin filtration 
ant of Cleveland, O., have a number 
interesting features that are depar- 
ives from ordinary practice. The pro- 
sion of a straight flow through the 
asins with no baffles has proved en- 
tirely satisfactory. The use of a sharply 
‘loping floor in the basins for the dual 
purpose of reducing the height of the 
outside walls and _ facilitating the 
cleaning of the basins also has proved 


and Sharply Sloping Floors 


Gate-House No. 5 for Basins 1 and 2, 
and through Gate-House No. 4 for Ba- 
sins 3 and 4. At the outlet end, there 
is one 60 by 84-in. sluice-gate for each 
basin. 

The by-pass control of the coagula- 
tion basins is effected through Gate- 
Houses Nos. 1 and 6, where the water 
may be shut off entirely from the 
north and south conduits. When the 
by-pass is in use all the water flows 
through two 60 by 84-in. sluice-gates 





to be of practical importance. A very 
complete description of the Baldwin 
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is reprinted herewith. Detention period between weirs, in hours.....................- " 4.70 
Velocity of flow through basin, in feet per minute 2.36 
The coagulation basins shown in Fig. Velocity of water in south conduit, in feet per second (water surface elevation, 242.5) 2.17 
i . ~ Velocity of water in north conduit, in feet per second (water surface elevation, 241.5 2.42 
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The four basins have an average Elevation of (URES REE re ieee SUA Schone es Tee A MELE Ue OR MR ee Ree te Dane Wee 242.50 
™ . * eI eee EE A ET EEE rt RO EE Le he ee 237.71 
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from a minimum of ft. 4 m. te a eee eT | ee eae ue ame eae BIO ee Eee 28.27 
sail ° Depth, in feet, above weir to discharge 41,250,000 gal. daily (each basin) 0.7 
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similar weir. Provisions have been Elevation of intrados at CrowM ..........2.::-cssc-ssssessesesseessessecssesseseeeccenescsseansncenesees 245.50 
le f “wel ‘ h lati Distance, in feet, from floor to crown of arch at the center = | = 22.00 
made for by-passing the coagulation ‘otal number of 20-in. square columns in the four basins, 15 ft. 9 in. on centers........ 1,041.00 
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Fig. 1.—General Arrangement of Structures and Direction of Flow of Water 
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at Baldwin 


Direction of Flow of Water Marked Thus: ——> 


Filtration Plant, Cleveland, O. 
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in each of the gate-houses. Under the 
condition of maximum flow, a velocity 
through these gates of about 3% ft. 
per sec. results. 

Each basin is of reinforced concrete 
construction with groined arch roof, 
reinforced sloping floor, and independ- 
ent column footings. The floor consists 
of two parts, a sub-floor 4 in. thick and 
a finished floor 8 in. thick, the latter be- 
ing reinforced with ‘%-in. square de- 
formed bars on 15-in. centers in both 
directions. The sub-floor butts against 
the walls and column bases. The fin- 
ished floor rests on a ledge at the walls 
and at the column footings, and all 
floor joints are filied with asphalt to 
prevent leakage. The sloping floor 
performs the dual function of facilitat- 
ing cleaning and of reducing the height 
of the wall sections. 

All conduits (Fig. 2) were designed 
as rigid structures. Stability was in- 
vestigated under conditions allowing 
an upward hydrostatic head of one- 
third the height of the water in the 
basin. In the case of the north conduit, 
recognition was taken of the possible 
removal of the earth backing at some 
future time to take care of adjacent 
construction, and the conduit was de- 
signed accordingly. At the by-pass 
conduit, the usual barrel arch was de- 
signed as a cantilever, extending from 
the roof of the conduit. Because of the 
frequency with which it has been ob- 
served that arch action does not always 
take place between the barrel and 
groined arches, all dividing walls be- 
tween the basins were designed on the 
basis of an unbalanced arch thrust. The 
groined arches are tied together in 
groups of four and reinforced with two 
'4-in. square bars on either side of the 
crown. All manholes are tied securely 
to the groined arch roof with steel re- 
inforcement extending well into the 
arches. This is required particularly in 
the case of the manholes supporting the 
mechanism for the mud-valves, in order 
to prevent frost action between the 
roof and manholes lifting the mud- 
valves off their seats in the floor of 
the basin, and thus permitting water 
to leak into the drains. The columns 
supporting the roof are of five different 
lengths, varying from 10 ft. 8 in. to 
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17 ft. 11 in. In the 10 ft. 8-in. and 
12 ft. 8-in. columns, no reinforcement 
is used. The remaining columns are 
reinforced with four %4-in. square bars, 
with %-in. round ties spaced 12 in. 
center to center. Six stiffening walls 
are placed in each basin, parallel to the 
long axis, and near the center of the 
basin. 

Each coagulation basin is provided 
with six mud-valves for cleaning and 
draining. These valves permit flow 
into a jateral drain placed immediately 
under the floor of the basin and along 
the longitudinal axis. Each drain is 
connected into the main drain header 
near the north end of the basin. 

To assist in cleaning, 2%-in. hose 
gates spaced about 50 ft. from center 
are provided on each side of each basin. 
They are connected to 6-in. water 
mains placed on the long walls of the 
basins. 

Expansion joints are placed in the 
coagulation basin walls at intervals of 
approximately 60 ft. and at the junc- 
tion of the walls with the gate-houses. 
The water-seal at these joints is made 
with a 16-in. strip of copper, approxi- 
mately ws-in. thick. About 7 in. of 
the strip is embedded in the concrete 
on each side of the joint with the re- 
maining 2 in. formed into the shape of 
a V to provide for contraction. To per- 
mit expansion, the concrete surfaces at 
the joint are separated by % in. of as- 
phaltic fiber cement. Subsoil drains, 
connected to the main drain, were laid 
under the floors of the basins and 
around the outside of the walls. 





Meeting of New York State 


Sewage Works Association 

The winter meeting of the New York 
State Sewage Works Association was 
held in New York City on Jan. 18, 1930. 
The program included an inspection of 
the 40 million gallons daily capacity 
sewage screening plant located beneath 
the surface of West and Marginal 
Sts. at Canal St., New York. 

The attendance at the luncheon at 
the Hotel McAlpin was 89. There 
followed a very interesting technical 
program including talks on the sewage 
disposal problems of the Metropolitan 
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Fig. 2.—Coagulation Basins; Details of West Conduit and East Wall 
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District by Arthur S. Tuttle, W. W 
Young and J. Ralph Van Duyne. In 
teresting round table discussions upo: 
practical topics, including the pollutior 
of beaches, dangerous wastes affecting 
sewers, curb and gutter inlets, tid 
gates, the desirability of sewers unde 
each sidewalk and the handling o 
screenings, were led by Professor Earl: 
B. Phelps, John F. Skinner, J. C. Coll 
yer, John C. Riedel, J. F. Sanborn anc 
H. B. Cleveland. The program wa: 
arranged by a committee headed b\ 
Richard Gould. 

The president, Kenneth Allen, an- 
nounced that the next meeting of th« 
association will be the annual meeting 
and is scheduled to be held at Albany, 
N. Y., on May 10, 1930. He appointed 
Earl Devendorf, chairman of the com- 
mittee on arrangements for this meet- 
ing. 
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Vegetation for Protection of 


Slopes from Erosion 

The planting of slopes is recognized 
as a satisfactory means for protecting 
slopes against erosion. A. R. E. A. 
specifications for the use of vegetation 
for this purpose are given in the 
Manual as follows: 

The slopes shall be graded to what- 
ever final surface is desired. 

Vegetation suited to the conditions 
existing in the territory where slopes 
are to be protected, shall be selected. 
This may consist of sod transferred 
from other locations; sod grown on 
slopes, as a result of seeding; vines 
such as honeysuckle, myrtle, etc., and 
dwarf species of shrubbery. 

If the material of the slope is not 
fertile, it may be given a dressing of 
loam, manure or commercial fertilizer. 
As manure generally contains weed 
seeds, care must be taken, where ap- 
plied, to prevent troublesome weeds 
from going to seed. 

In order to prevent newly laid sod, 
transferred from other locations, from 
slipping, it is necessary to hold it to the 
slopes by use of wooden pins not less 
than 7 in. long, spaced not more than 
2 ft. apart. 

A good seed mixture for well watered 
parts of the country consists of about 
50 per cent alfalfa, 25 per cent Ken- 
tucky blue grass and 25 per cent of 
red-top seed. Care must be taken to 
inoculate the alfalfa seed, if the soil has 
not previously grown alfalfa. Sweet 
clover is also effective at many loca- 
tions, and in some sections of the coun- 
try Bermuda grass is found to be best. 

Honeysuckle vines are effective at 
many locations, the recommended spac- 
ing of plants being 2 ft. apart. 


_— 








A Taxless City.—Colby, Kan., a mu- 
nicipality of 1,900 inhabitants, has been 
a taxless city since 1928 on account of 
profits from the municipal light and 
water plant, The surplus in the treas- 
ury at the present time amounts to 
about $49,000. 
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A Section Dealing with Their Design, Construction and Operation 


Conducted by JOHN R. DOWNES, Associate Editor 
Supervising Engineer, the Plainfield and Dunellen, N. J., Sewage Disposal Works 











HERE seems to be so much mis- 

understanding about this matter of 
sludge digestion that we take this op- 
portunity of restating a few homely 
facts with regard to the subject even 
at the risk of accusations of triteness 
or of carrying coals to New Castle. A 
mere codification of the essential known 
facts, shorn of scientific reservations 
and qualifications, should help to clarify 
the situation. 

All living things consist of combina- 
tions of the elements, carbon, nitrogen, 
hydrogen, oxygen, together with small- 
er quantities of such elements as sul- 
phur, phosphorous and lime. 

Immediately life is extinguished in 
any such combination, or such a com- 
bination is excreted from a living or- 
ganism, these elements become the prey 
of other living organisms which appro- 
priate these elements to their own use 
by a process of selection either leaving 
free, or excreting in new combinations, 
such portions of the various elements 
as they can not use. 

This appropriation of the elements to 
the maintenance or growth of living 
organisms is spoken of as a biological 
process as distinguished from purely 
chemical processes, such as the rusting 
of iron. 

While all biological processes involve 
chemical reactions, the fact that dis- 
integration of dead organic matter can 
be prevented by sterilization (the kill- 
ing off of all living things which could 
come in contact therewith) is evidence 
that the disintegration of organic mat- 
ter is essentially biological. 

Such disintegration of organic mat- 
ter in sewage is what we are interested 
in, and know as “Sludge Digestion.” 

The purpose of sludge digestion is to 
reduce the volume of waste material 
to be disposed of and to secure such 
combinations of the elements as will 
not produce objectionable odors. 

The process is endless; the living or- 
ganisms which make the original at- 
tack on the dead waste material in 
turn give up the ghost, and their ele- 
ments are attacked by others which 

ventually die and are attacked and so 

n. Fortunately, about the time that 
-ne practical limit of shrinkage in vol- 
‘me has been reached the elements are 








Sludge Digestion 


arranged in non-odor producing groups 
which are more suitable to the mainte- 
nance of plant life than of animal life. 
Here the interest and responsibility of 
the operator ceases with turning over 
the residue to the agriculturist for use 
as a fertilizer, or to the bargeman. 


What the operator is interested in is 
arriving at this stage in the shortest 
possible period of time, because the 
shorter the time the smaller need be the 
required storage space. Where the 
storage space for digesting material is 
limited (but not less than 40 times the 
volume of sludge collected daily), it 
is comparatively simple to keep the 
process in control under favorable con- 
ditions, but once the storage space is 
full before the proper stage of diges- 
tion is reached, troubles come thick and 
fast. Let us then investigate the sub- 
ject of favorable conditions. 

All organic material will eventually 
reach the desired stage even if left to 
itself under almost any conditions, but 
we have in mind one plant where the 
freshly settled sludge was pumped to 
tanks of some 20,000 cu. ft. capacity 
each, each tank being completely filled 
with the green sludge and left to itself. 
The result of such operation was, that 
digestion had made practically no prog- 
ress at the end of two years. Such 
results, obtained at a time when the 
subject of sludge digestion was very 
poorly understood, gave “Separate 
Sludge Digestion” a reputation which it 
is very hard to overcome even with 
our present day information. 

If spread in a thin layer, exposed to 
the atmosphere, the organic material 
which constitutes sewage solids would 
reach the desired stage of disintegra- 
tion previously described by one route; 
if held in a large mass with the at- 
mosphere entirely excluded it would ar- 
rive at an equally satisfactory stage 
of disintegration by another route. The 
first route is called the “Aerobic” diges- 
tion because the living organisms which 
make the attack require atmospheric 
oxygen for their existence. The sec- 
ond route is called the “Anaerobic” be- 
cause the organisms involved do not 
require atmospheric oxygen. 

If the material is in considerable 
bulk, yet with some of its surface ex- 
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posed to the atmosphere, progress will 
be first by one route then by the other 
and much time will be lost. We must, 
then, determine on one route or the 
other and make every effort to keep the 
process moving in that direction. 

The aerobic or atmospheric route is 
out of the question because its success 
would depend on spreading the mate- 
rial so thinly that unthinkable areas 
would be required and, obviously, the 
opportunity for spread of odors would 
be very great. 

If, on the other hand, we adopt the 
anaerobic course, the depth at which 
we may store any part of the material 
is unlimited. We may therefore con- 
fine it within a reasonable area, an 
area so small that it is entirely feasible 
to cover the surface to protect it from 
the atmosphere, and we are then as- 
sured of uninterrupted progress toward 
a given end point by way of a prede- 
termined route. 

In all sewage there may be said to 
be two general classes of material; one 
consisting of paper and vegetable gar- 
bage in which the element carbon pre- 
dominates, and one of animal origin in 
which the element nitrogen is the dom- 
inating influence. 

The disintegrating organisms which 
normally predominate at the time when 
the sewage reaches the disposal plant 
are particularly aggressive in attack- 
ing the former class of material and 
any sulphur which may be available 
for their use. As a result the first 
evident effect of the attack is the ar- 
rangement of the elements carbon, hy- 
drogen and oxygen into groups which 
constitute acids, of which the most 
familiar is carbonic acid. The sulphur 
also is arranged with hydrogen and 
oxygen to form acid, sulphuric acid, 
and with hydrogen alone to form hydro- 
gen sulphide. 

If allowed to remain in contact with 
the sludge these acids interrupt and 
slow up the process which we are at- 
tempting to hurry forward. If they are 
neutralized the elements which make 
them up become available as food for 
other organisms which will carry on 
the process. 


It is also true that some of the or- 
ganisms last mentioned combine the 
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elements in their waste products in 
such a way as to produce the alkali 
necessary to neutralize the acids, nitro- 
gen uniting with hydrogen to form 
ammonia. 

It is, then, only necessary to main- 
tain a sufficient excess of old sludge 
(sludge which is being attacked by the 
ammonia producers) in order to pro- 
vide automatic neutralization. With 
automatic neutralization the process is 
continuous and comparatively rapid. 

Not only do the organisms attacking 
the older sludge produce ammonia as 
a by-product, but they also arrange a 
combination of carbon and hydrogen in 
the form of methane or marsh gas, a 
highly inflammable gas with a heating 
value about equal to that of the illu- 
minating gas which we buy from the 
public service companies. 

We know that at temperatures be- 
low 60° F. there is very little biolog- 
ical activity, in fact at 56° we enter 
the range of temperatures which elec- 
tric refrigerator manufacturers refer 
to as the “Preserving Zone” because ac- 
tivity is so slow that food will keep for 
a long time below 56°. From 60° up 
to 82° activity increases very rapidly 
with each degree of increase in tem- 
perature and a biological process such 
as that in which we are interested will 
reach a given stage or end point in a 
correspondingly shorter time. 

Now if, in the case cited, instead of 
pumping 20,000 cu. ft. of green sludge 
into an open tank and leaving it ex- 
posed to the air at whatever tempera- 
tures might be seasonable, the operator 
had known, and applied, the informa- 
tion here set forth the whole process 
would have been completed inside of 
40 days instead of being barely started 
in two years time. In order to accom- 
plish this very desirable end it would 
be necessary to: 

(1) Add the fresh sludge gradually 
to older sludge on a fixed daily sched- 
ule, to keep the alkali producers in pre- 
ponderance. 


(2) Seal the surface of the sludge 
from contact with the air by covering to 
exclude both oxygen and cold. 


(3) Make use of the inflammable gas, 
produced by the organisms, for the pur- 
pose of raising the temperature of the 
sludge to the point where the organ- 
isms are most active. 


(4) When all of the preceding pre- 
cautions have been taken, action be- 
comes so violent that the evolved gas, 
passing upward through the mass, sets 
up a mild agitation which is beneficial 
in preventing isolated developments 
contrary to the general trend of the 
process and thus further speeds the 
process by perhaps 10 per cent. 


As stated at the beginning of this 
article, we have, in the interest of clar- 
ity, foregone scientific reservations and 
qualifications. For instance, referring 
to the number (1) of requisites for 
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rapid sludge digestion above, our scien- 
tific friends will doubtless rise up to 
state that, “To keep the alkali produc- 
ers in preponderance” is only part of 
the story. This is true and it is equally 
true, that to encompass all the reser- 
vations and explanations would require 
another article as long as the present 
one, and so on with each of the other 
items until we should become befogged 
in a mist of words. We can only refer 
those who would dig deeper into the 
subject to the many excellent papers 
and books which are now available. 


No distinction is here made between 
separate sludge digestion and digestion 
in Imhoff tanks or in septic tanks, be- 
cause we are discussing the essential 
process involved and that is exactly the 
same in any of the three cases. How- 
ever, because of lack of control, it is 
impossible to apply the information 
which we have at hand to the two 
latter. 


Septic tanks have the advantage from 
the sludge end (but at the cost of the 
quality of the effluent) of disgorging 
much that would be digested with dif- 
ficulty. Imhoff tanks, though designed 
expressly to eliminate this feature, re- 
tain it to a considerable extent. 


We may collect gas from Imhoff 
tanks, but the nature of the gas vents, 
and their multiplicity, make this rather 
unsatisfactory, and it is entirely im- 
practical to keep the floating solids in 
Imhoff gas vents submerged. 


The temperature in the digestion 
compartment of Imhoff tanks is to a 
great extent governed by the ground 
temperature, and, in the Northern 
States at least, is down in the zone of 
preservation below 56° for a far great- 
er portion of the year than it is above 
60° F., where active digestion can be 
expected. Heating of the digestion 
compartments of Imhoff tanks would 
undoubtedly be very helpful if a prac- 
tical method of application could be 
found. 


The most favorable distribution of 
solids in an Imhoff tank by means of 
proportioning the velocity of flow of 
sewage somewhat to the area of the 
tank, is the nearest that we can ap- 
proach to control of the old sludge- 
green sludge ratio in the case of such 
tanks. There are bound to be inequal- 
ities in deposition of sludge in tanks 
of such section and such inequalities 
lead to the setting up in isolated areas 
of a course of disintegration contrary 
to the general trend and, therefore 
detrimental. 


From the above we see that it is 
only with separate sludge digestion 
that we can control and make optimum 
all of the conditions which are con- 
ducive to rapid odorless digestion, and 
that while exactly the same principles 
are involved in the case of double duty 
tanks we are almost helpless in their 
application. 
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With the English Sewage Works 
Managers 


The 1928 Proceedings of the Asso- 
ciation of Managers of Sewage Works 
(the latest yet available) contain vari- 
ous items which will be interesting to 
American plant operators. 

Discussing sedimentation tanks, Mr. 
W. S. Jackson, River Inspector, West 
Riding Rivers Board, states that the 
general practice in design of sedimenta- 
tion tanks of the continuous flow type 
is to make the width one-fourth the 
length but feels that better results 
would be obtained with the width one- 
third the length. This writer speaks 
very highly of a type of tank in which 
the flow is alternately under and over 
a series of baffles, stating that the flow 
is absolutely uniform. The sludge is 
collected in steep hopper bottoms and 
thus effectively removed out of the sedi- 
mentation zone, it is removed from 
the hoppers once or twice daily. He 
states that the only interruption of 
service of these tanks from “blockages” 
has been “due to some adventitious 
matter, such as buckets and bricks.” 

* * * 

Mr. Walter Scott, speaking on the 
“Bulking of Activated Sludge,” makes 
the following statements: “Bulking of 
sludge is not due to under-aeration or 
to over-aeration, since there is no dif- 
ference in the D. O. in the effluent.” ... 
“A sludge which has got into the state 
known as bulking is equally efficacious 
as a purifying agent as a non-bulking 
sludge. The drawback is the difficulty 
in settling and the increased volume 
which have to be removed as surplus 
sludge.” 

“Bulking is due to the kind of mate- 
rial being treated’; milk wastes and 
starch wastes are particularly prone 
to bulk. In support of this statement 
he gives results of an experiment in 
which, sewage, sewage plus 1 per cent 
milk and sewage plus 1 per cent starch, 
were areated over a period of 27 days. 
Sludge volumes were read off daily 
after one hour sedimentation and the 
settled sludge made up to 500 cc. with 
the respective mixtures after the super- 
natant had been decanted. 

Starting with from 13 to 14 per cent 
volume of solids; plain sewage in- 
creased in bulk of solids to 20 per cent 
on the 19th day where it remained, 
varying between 19 and 21 to the end 
of the experiment. 

Starting at the same point, sewage 
plus 1 per cent milk grew to 47% on 
the 17th day and jumped to 75 per cent 
on the 18th and after reduction to 19 
per cent on the 18th day by dilution 
increased to 95 per cent on the 27th. 

Starting likewise with sewage plus 1 
per cent starch, the volume increased to 
86142 on the 16th day and after reduc- 
tion to 18 per cent by dilution on that 
day increased to 52 on the 25th, 90 on 
the 26th and 95 per cent on the 27th 
day. 

Mr. Scott further states, “The chief 
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it of interest in treating tannery 
tes is the instantaneous disappear- 

of tannin. We have found that 
) sewage containing 10 g.p.g. of tan- 
the tannin immediately disappears 
‘oming into contact with activated 
ve, and on immediately filtering this 
ture the filtrate is free from tan- 


* * * 


‘or cleaning tanks which have to be 
drained for the removal of sludge the 
Preceedings describes a machine built 
on the lines of a diminutive road 
scraper and powered with a 1% hp. 
asoline motor. 





Progress of the Federation of Sewage 
Works Associations 


The Annual Meeting of the Board 
of Control of the Federation of Sewage 
Works. Associations was held in New 
York City on Tuesday, Jan. 14th. 


The reports of the secretary and of 
the business manager indicated prog- 
ress for the Federation’s first year far 
beyond what the most optimistic had 
dared to hope for. 


The reports show that at the end of 
the year 1929 there were 13 active affi- 
liated, sectional organizations with a 
combined membership of 1,081. Non- 
member subscriptions brought the total 
paid circulation of the Federation’s 
Journal well above 1,200. 


The surprising thing is that in one 
short year the Federation’s Journal is 
on its feet, financially, the entire print- 
ing bill being met by the income from 
the Journal. 


A resolution was passed in apprecia- 
tion of the excellent work of the editor, 
Dr. Mohlman. 


Another resolution was passed in ap- 
preciation of the work of the business 
manager, Mr. Wm. W. Buffum, and of 
the aid extended by the Chemical Foun- 
dation. 


The great number of foreign sub- 
scriptions which have been received 
brought up the question of sections in 
foreign countries. Negotiations look- 
ing to the formation of a section or 
conference in Great Britain or some 
plan of affiliation with present British 
organizations was authorized as a re- 
sult of numerous British inquiries along 
this line. 

——— 


Water Power Development in Can- 
ada.—With the installation during the 
past year of new water power equip- 
ment totalling almost 378,000 H. P. 


there is now installed for all purposes 
a total of 5,727,162 H. P. and by the 
completion of work now under way this 
figire will be increased to more than 
6,075,000 H. P. before the end of 1930 
wh 'e an additional installation of over 


3,000,000 H. P. is in active prospect. 
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Water Department Emer- 


gency Service Trucks 


When the water works at Portland, 
Me., was taken over in 1907 by the 
Portland Water District the construc- 
tion and maintenance work was being 
done by the use of three teams. Today, 
18 automobiles and trucks are being 
used. The operation of this fleet has 
resulted in giving prompt attention to 
troubles and complaints. An impor- 
tant unit of this fleet is an emergency 
service truck, which is used especially 
for emergency troubles. The following 
description of this truck was given by 
James W. Graham, Treasurer and Gen- 
eral Manager of the District, in a paper 
presented at the last annual meeting of 
the New England Water Works Asso- 
ciation. 

The truck consists of a 114-ton Gra- 
ham Brothers truck. On each side is a 
tool box running the full length of the 
body, which also serves as a seat to 
carry extra workmen when necessary. 
In the tool boxes are carried imple- 
ments such as picks, shovels, wrenches 
of various types, rubber coats and 
boots, gate books, electric hand lamps 
and extension cords, jacks, and tow 
lines. In fact, all tools necessary to 
handle water-works emergencies, such 
as breaks on main lines, distribution 
mains and hydrants, are included. The 
jacks and tow lines are used for assist- 
ing passenger automobiles, or trucks, 
which have become stuck in soft 
trenches or have run into open trenches. 
The truck is also equipped with a 
Kohler 2,000-watt automatic electric 
generating plant. The generator is ca- 
pable of operating three 250-watt 
searchlights and several hand lights. It 
can also drive a ditch pump with a 
capacity of 70 g.p.m. against a head 
of 20 ft. 

The truck is used for all emergency 
work and responds to all second-alarm 
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fires within the territory supplied by 
the district for the purpose of closing 
gates in case of breaks on mains or 
hydrants. It also assists the fire de- 
partment with flood lights when de- 
sired. In August, 1929, this truck re- 
sponded to a general alarm fire where 
a loss of more than $500,000 was in- 
volved. For several hours its flood 
lights greatly assisted the firemen in 
their work. On several occasions the 
truck has been used on night emergency 
work, and the lights have greatly as- 
sisted our workmen. The total cost of 
the truck with equipment was $2,000. 
—<$<$<$<$—$ —______. 


Prompt Payment of Water Bills in 
New York City Required.—Two impor- 
tant changes in the law which shortens 
the time in which water bills in New 
York City must be paid have been 
made. Instead of being allowed three 
months from Jan. 1, property owners 
who pay on a frontage basis must now 
meet their bills by Jan. 31. Delinquents 
will be penalized 7 per cent on the bill 
from Jan. 1 to the date of payment, 
instead of the old graduated penalty 
of from 5 per cent to 15 per cent, which 
reached its maximum on June 30. 
Owners who pay on a meter basis must 
now meet their bills on or before the 
end of the month following the month 
in which the bill is sent, instead of the 
quarter following the quarter in which 
the bill was received. Penalties of 7 
per cent will be charged against delin- 
quents from the date of receipt. Bills 
received during the third and fourth 
quarters of this year may be paid with- 
out penalty up to Jan. 31, 1930. 

Oe 


Sewer Rental Rate in Ohio.—In 1928 
there were seventeen cities in Ohio that 
financed the operation of their sewage 
disposal works by the sewer rental 
plan. The average minimum annual 
charge was $4 per sewer connection. 
Payment was usually made quarterly, 
as in rendering water bills. 








Emergency Truck of Portland Water District 











The Twelve Permanent Cyclones and Their 


Anticyclones 


Weather Characteristics Explained by Electromagnetic Whirl Theory 


N the October, 1928, issue of this 

magazine I presented an electron- 
whirl theory that explains many ter- 
restrial and celestial phenomena. In 
that article I gave the location of the 
centers of 12 permanent cyclonic whirl- 
centers on the earth, and stated that 
each of these cyclonic whirls produces 
an anticyclone. I have made some 
minor changes in the location of a few 
of the mean positions of the centers of 
these 12 permanent cyclones, whose 
corrected positions are given in Table I. 


As stated in my article a year ago, 
free electrons tend to rotate about 
magnetic lines of force, and if they 
exist in a fluid the fluid is propelled 
by the rotating electrons. The electrons 
in such whirls become concentrated so 
as to form whirling cylinders in which 
the electrons grow fewer in number 
as the center of the cylinder is ap- 
proasifed. Hence, we may speak of 
cyclonic air-whirls as whirl-belts. 


It should be added that all cyclonic 
whirls ascend, bend over and descend, 
forming an inverted U, and that they 
resemble a horse-shoe magnet, both as 
to shape and as to magnetic polarity. 
Looking at the two ends of a horse- 
shoe magnet, the north pole is where 
the electrons are rotating anticlockwise, 
and conversely as to the south pole. 


The 3 permanent cyclones around the 
arctic circle rotate anticlockwise, where- 
as the 3 around the antarctic circle ro- 
tate clockwise. The same is true of the 
small migrating cyclones. In cross-sec- 
tion the cyclonic -and- anti-cyclonic 
whirl-belts are elliptical. The long 
axes of the 6 elliptical cireum-polar cy- 
clones lie nearly on the meridians, but 
somewhat inclined thereto; whereas the 
long axes of the 6 elliptical equatorial 
cyclones lie nearly on the lines of lati- 
tude. As a cyclone ascends the long 
axis of its ellipse turns slowly, so that 
by the time the air reaches the earth 
as an anticyclone that axis has turned 
through an angle of 30 to 45 degs. 

It should be noted that the interior 
of a great whirl-belt, whether cyclone 
or anticyclone, is a place of relative 
calm, and consequently of small rain- 
fall. The Sahara Desert, for example, 
lies within the largest and most power- 
ful of the 12 great cyclones, A. Hence 
the Sahara is literally walled in by a 
hollow-cylinder of rotating electrons 
that prevent the entrance of moist sea 
air. 

When the sun’s north pole points 
most nearly earthward about Sept. 8, 
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the 3 arctic whirls (a, b and c) are 
ordinarily most powerful, because elec- 
trons migrate to that region. Six 
months later (Mar. 8) the 3 antarctic 
whirls (d, e and f) are ordinarily most 
powerful. But the magnetic forces of 
the planets cause marked departures 
from these dates of major activity of 
the 6 whirls. 


The four whirls nearest the equator 
(A, B, D and F) change their direc- 
tion of rotation every 6 months; 
whereas the arctic whirls always rotate 
anticlockwise and the antarctic whirls 
rotate clockwise. The effects of these 
directions of rotation upon the general 
air currents will be discussed in a 
later article. 


There are two great magnetic fields 
on all the planets and on the sun, an 
upper and a lower field. Each of these 
two “shells” of electrons contains at 
least 12 permanent whirls. The lower 
“shell” rotates rapidly with the planet’s 
solid or liquid mass. The upper “shell” 
rotates very slowly and in the opposite 
direction to the rotation of the upper 
shell. It is the upper “shells” of the 
planets that cause most of the weather 
disturbances that are not purely sea- 
sonal. Sunspots aid in these non- 
seasonal disturbances, but are of less 
importance than the direct effect of 
the magnetic fields of the planets. 


The reason for two layers or “shells” 
of free electrons in celestial bodies is 
this: Electrons are set free from atoms 
as temperature rises and as pressure 
falls. The highest temperatures and 
greatest pressures are near the center 
of a celestial body, whereas the lowest 
pressures and temperatures are re- 
mote from the center. The effect is to 
produce two shells of maximum density 
of electrons. In the earth the lower 
shell accounts for the ordinary magnetic 
effects on the compass needle, whereas 
the upper shell (Heaviside layer, 75 
miles above the earth) accounts mainly 
for the earth’s production of sunspots, 
and it also has a profound influence 
upon the migration of electrons and the 
generation of cyclonic storms. 


Although there are several magnetic 
fields in each of the two shells of elec- 
trons (upper and lower), and although 
their relation to similar fields on the 
sun and planets affects the distribu- 
tion of electrons in the earth and its 
atmosphere, which distribution in turn 
affects air movements and rainfall, still 
the weather problem is not made in- 
superably complex. By the electron- 
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whirl theory I have been able ‘o 
explain so many facts about weather, 
often quantitatively, that I am now 
convinced that it offers a means where- 
by the weather riddle, or rather coi- 
geries of riddles, can be completely 
solved. 


In Encyclopedia Britannica, under 
Climate, will be found charts that show 
3 of the 12 permanent cyclones of 
Table I and 6 anticyclones correspond- 
ing to the 6 circumpolar cyclones. 


Charts of ocean currents show the 
mean positions of many of these per- 
manent air whirls; the topography 
of the globe serves to locate every one 
of the centers of the 12 permanent 
cyclonic whirls, which are evidently the 
same for the molten matter beneath 
the earth’s crust as for the air imme- 
diately above it. 


Clayton’s “World Weather,” Hunting- 
ton’s “Earth and Sun” and his “Cli- 
matic Changes,” and Brook’s “Climate 
Through the Ages” all contain charts 
of permanent barometric highs and 
lows that will be found to be in accord, 
as far as they go, with the data given 
in Table I. 


Table I.—Location of the Mean Centers 
of the 12 Permanent Cyclones 


Latitude Longitude 

Center Degrees Degrees 
A 17.5 N 0° W 
B 17.5 N 120 E 
C 40 N 182.55 W 
D 2.58 67 W 
E 29 S 145 E 
F 10 § 135 W 
a 66.5 N 180 W 
b 66.5 N 30 W 
c 66.5 N 75 E 
d 66.5 S 135 W 
e 66.5 S 30 W 
f 66.5 S 75 E 

Note: The symmetrical arrange- 


ment of these whirl centers is note- 
worthy, a hexagonal system being 
apparent. 

<i ——_—__—__— 

Indiana Water Works Men Meet in 
March.—On account of the conflict with 
spring vacation at Purdue University 
the date of the meeting of the Indiana 
Section of the American Water Works 
Association has been changed to March 
20 and 21. This meeting, as originally 
planned, will be held at Purdue Uni- 
versity, Lafayette, Ind. 
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Los Angeles County to Store Excess Flood Water 


Plan Would Cause Flooding of Large Acreage and Replenishment of Underground Reservoirs 


A TOTAL of 22,500,000,000 gal. of 
{\ water will be added daily during 
flood-water periods to Los Angeles 
county’s naturally stored underground 
supply by the capture and infiltration 
of ood water that now runs off into the 
ocean and is lost, according to a plan 
proposed by E. C. Eaton, chief engi- 
neer of the Los Angeles County Flood 
Control District. The plan is described 
as follows in a recent issue of the Los 
Angeles Times. 

The sinking process is through a sys- 
tem of confluent canals branching from 


main streams over adjacent spreading- ‘ 


grounds. The flood water is taken via 


one main or several canals from the : 


river or wash conveying it and perco- 


lates partly through the canal bottoms ; 
and partly through the acreage over : 


which it spreads from the canal ends, 
into the underground storage places. 
The system is so devised that certain 


canals can pick up the excess water = 


spread by some of the ditches and di- 
rect it to other parts of the spreading- 
ground to expedite infiltration and pre- 
vent flooding. Where necessary, levees 
are located to protect roads and land 
adjacent to the spreading-grounds. The 
flood water is taken from the main 
streams at specified levels to prevent 
interference with the normal stream 
flow. Such a method, it is contended, 
not only will enable the desired infiltra- 
tion but likewise will form a protection 
against flood-water damage. 

If all of a single year’s vagrant water 
in the county were put underground it 
would be enough to take care of the 
country’s water needs for about three 
years, Mr. Eaton estimates. 

As Water Reserve.—However, Mr. 
Eaton’s plan does not intend a replen- 
ishment. of the subsoil water supply in 
lieu of any of the pending projects to 
bring in additional water to this region 
from the Colorado River and other con- 
templated sources, but as an extensive 
water reserve or insurance while these 
projects are being consummated and 
after they are completed. 

A preliminary suggestion in this con- 
nection has been submitted to the Board 
of County Supervisors by Mr. Eaton 
involving the use of unoccupied and 
untilled lands adjacent to several 
Streams in the county as infiltration 
areas. This method is working suc- 
cessfully on 600 acres adjacent to the 
San Antonio River in the northeast part 


of the county, where it has been tried 
out to determine its feasibility for the 
entire county. Mr. Eaton expects to 


hav the complete details of his plan 
worked out by July 1, next, as part of 
his new and comprehensive flood-control 


—Period of Wet Years Anticipated 


program including surface dams and 
other works that he considers essential. 

Wet Years at Hand.—This is a par- 
ticularly good time, he declares, to pre- 
pare for the underground replenishment 
because this county is about to have a 
new period of wet years in which the 
rainfall likely will be above normal. 
Such expectation is based on well-de- 
fined cycles indicating that several wet 
years follow eleven years or so of more 
or less subnormal precipitation here. 
In fourteen years there have been only 





two years of normal or super-normal 
runoff in this locality. 

The water that wastes into the ocean 
is conveyed via stream channels that 
drain territory over which the flood 
water flows too rapidly or is of too 
great a quantity to permit of complete 
absorption. The larger part of the 
mountain drainage and the county’s 
plateau uplands finds its outlet via the 
Los Angeles and San Gabriel River 
systems. 

Extensive Reservoirs.—Conditions are 
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especially propitious here for under- 
ground water storage. Nature has 
given Los Angeles county the priceless 
boon of absorbent strata that form the 
largest and best natural subterranean 
reservoirs in the country. They have 
the additional advantage of natural un- 
derground clay dykes at their lower 
ends that are effectual dams and clay 
bottoms impervious to water. Through- 
out many years, these beneficently pro- 
vided reservoirs have supplied an enor- 
mous amount of water for pumping and 
since 1904 there has been a progressive 
drop in the water plane. 

Los Angeles county’s geological his- 
tory ascribes these reservoirs to a for- 
tunate condition in sedimentary land- 
making. An upheaval that brought the 
mountains at the north of the county 
into existence, is indicated. There is 
some belief that in unrecorded geolog- 
ical ages these mountains subsided and 
rose several times. Erosion carried 
earth and rocks from them toward the 
ocean, thus building up the Los An- 
geles plain and perhaps an upthrust 
along the plain’s coastline aided this. 
Pressure upthrusts or faultline forma- 
tion resulted in extensive dyke systems 
throughout this plain hedging in strata 
of gravel, boulders, sand and the like 
capable of enormous water storage so 
that these reservoirs or storage places 
underlie practically the entire plain. 

Infiltration Areas.—It has been found 
that 2,500,000 or more gallons of water 
can be absorbed daily through every 
acre on which the flood water brought 
down by the rivers can be spread. 

A natural dyke across the narrows 
of the San Gabriel River at El Monte 
makes all the flood water from the 
mouth of the canyon to El Monte, about 
ten miles, available for infiltration to 
the extent of 3,000 acres or more. 

Approximately 2,000 acres contiguous 
to the Tujunga River are considered 
appropriate by Mr. Eaton as a spread- 
ing area, and about 1,500 acres at the 
San Antonio River. He estimates a 
total of about 9,000 acres in the county 
for such purpose. 

ee 


Water Resources of 


Colorado River 


The water resources of the Colorado 
River and its tributaries constitute the 
most valuable asset of a large part of 
the West and Southwest. With a view 
to determining the location, magnitude, 
and value of these resources, the In- 
terior Department, through the Geo- 
logical Survey, has for many years been 
carrying on investigations within the 
drainage basin of the river. Publica- 
tions dealing with different parts of the 
basin have been issued from time to 
time, and the latest is Water-Supply 
Paper 617, entitled “Upper Colorado 
River and Its Utilization,” by Robert 
Follansbee, which has just appeared. 
This paper, an elaborate report of 
nearly 400 pages which may be obtained 
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from the Superintendent of Documents, 
Government Printing Office, for 65 ct., 
embraces the part of the drainage basin 
above the Green River. 

The drainage area of this part of 
the basin is 26,500 square miles, which 
is 1 per cent of that above Lees Ferry, 
Ariz., the point that makes the divid- 
ing line between the upper and lower 
basins as defined by the “Colorado 
River compact,” and the mean annual 
run-off is 6,600,000 acre-feet, or 45 per 
cent of that at Lees Ferry. 

The report shows that in the area 
described about 564,000 acres is irri- 
gated at present and that within pos- 
sibly the next 50 years this area may 
be increased to 1,230,000 acres. The 
irrigation of the additional land will re- 
duce the mean annual run-off by about 
1,000,000 acre-feet. 

The developed water power in this 
area amounts to 47,352 hp., divided be- 
tween 41 plants. A historical sketch of 
this development discloses the fact that 
the first hydroelectric plant in the 
United States to transmit alternating 
current at high voltage for the purpose 
of operating a motor at a considerable 
distance is within this part of the 
Colorado River basin. This is the fa- 
mous Ames plant, near Telluride, built 
about 1890. Another plant built about 
1888 in this area was apparently the 
first in the world to operate an electric 
hoist for mining. 

At 40 sites in the part of the basin 
above the Green River undeveloped 
power amounting to 117,000 hp. for 90 
per cent of the time or 222,000 hp. for 
50 per cent of the time has been con- 
sidered. By the construction of storage 
reservoirs these totals would be in- 
creased to about 300,000 and 400,000 
hp., respectively. 

Transmountain diversions of water 
out of this part of the Colorado River 
basin now amount to 20,000 acre-feet 
annually, which may be increased to 
300,000 acre-feet if additional projects 
described in the report are developed. 

<p —_—__ 

Wisconsin Water Supply Code Re- 
vised.—The Wisconsin public water sup- 
plies, sewerage and refuse disposal code 
has been revised to bring it up to date 
and incorporate new legislation and 
regulation. Tabulations are given in 
the code to show that 282 Wisconsin 
municipalities have public water sup- 
plies, excluding twelve supplies for fire 
protection only, and that 211 have pub- 
lic sewerage. There are ten munici- 
palities with less than 500 population 
that have both water works and sewer- 
age, and twenty-nine with water works 
only, while over one-half of the mu- 
nicipalities between 1,000 and 1,500 
population have both, and one-fourth 
only water works. Two hundred eleven 
municipalities are equipped with pub- 
lic, and nine with semi-public sewerage 
systems, 127 of which are not provided 
with any form of sewage treatment to 
prevent stream pollution, the board 
reports. 
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Natural Purification in 
Polluted Waters 


In the study of the pollution f 
streams the United States Pub!c 
Health Service has directed considera e 
attention to the operation of natur :] 
processes in the purification of pollut d 
water, especially the agencies ard 
methods utilized by Nature in ths 
process. In this intensive study it h.s 
been found that pollution (sewage, no..- 
poisonous industrial wastes, and simil:r 
polluting matter) when put into wate-, 
is immediately attacked by bacteria 
which are so small that at least two 
millions of them could rest comfortably, 
side by side, on the head of a common 
pin. These minute organisms find the 
pollutional material a satisfactory food 
and increase rapidly in numbers. By 
this feeding process, oxygen dissolved 
in the water is used up and the pollu- 
tion is transformed into harmless bac- 
terial bodies and by-products which are 
not putrescible. 


At first it was believed that the bac- 
teria, unassisted, could completely 
purify polluted water. This was found 
not to be the case, however. The bac- 
teria multiply in the polluted water 
until a certain number of population is 
reached, the limiting number varying 
with the amount of pollution present. 
When the limiting population is 
reached, multiplication stops and the 
process of purification also stops, al- 
though considerable amounts of pollu- 
tion may still be present. If the 
bacterial population of the water is re- 
duced at this time, the multiplification 
and purification processes continue. To 
arrange for a continuous reduction of 
bacterial numbers, Nature, in her mar- 
velous economic system, has provided 
some very small animals, called Pro- 
tozoa, whose principal food appears to 
be bacteria. These bacteria-eaters, 
which are very much larger than bac- 
teria, but yet so small that fifty of 
average size could lie on the head of 
a common pin, feed continuously on the 
bacteria and thereby prevent the bac- 
terial population from ever reaching a 
limiting number. 


In this manner Nature provides for 
the completion of the purification proc- 
ess, and the bacteria and the protozoa 
in the water decrease in numbers as 
the amount of food available for each 
decreases. 


The addition of any poisonous sub- 
stance to the polluted water may slow 
up or, if a sufficient amount be added, 
completely stop Nature’s purification 
process, by killing off prematurely these 
industrious workmen. 


A series of interesting papers de- 
scribing the methods employed and the 
results obtained in these studies are 
being published in the Public Hea!th 
Reports under the general heading of 
“Experimental Studies of Natural Puri- 
fication in Polluted Waters.” 


, 
. 


—- 
sevice Sh 


natal 4 Wing 





f 
c 
a 


1H eee oe ee 


7 


of. 








ADVERTISING paGes i EmUwaR 


Bleaching Powder as an Auxiliary 
Treatment of Sewage* 


Experiences with Bleaching Powder (Chlorinated Lime) as an Adjunct to the Activated 


Sludge Process at a Sewage Disposal Plant in England 


By HERBERT D. BELL 


Manager and Chemist, Sewage Works, Barnsley, England 


T 


YN introductory passages the author 


calls attention to the fact that he 
had applied bleaching powder as early 
as 1911 for odor control ahead of the 
sprinkling filters at Stratford-on-Avon, 
England, and that the process has con- 
tinued in successful operation for the 
past 18 years. As early as 1914, while 
still in charge of that plant, all of the 
bleaching powder was applied to the 
crude sewage ahead of the settling 
tanks, such practice having proven by 
experience to be a more economical and 
effective odor control measure than was 
secured by applications to the tank 
effluent which was more septic than the 
crude sewage. 

Bleaching Powder as an Adjunct to 
the Activated Sludge Process.—The 
Barnsley plant consists of two detritus 
tanks, two Dortmund type primary 
settling tanks and an aeration tank of 
18 channels (Haworth method of bio- 
aeration) which provide a three-quarter 
mile travel of sewage. Agitation is 
supplied by 18 skeleton paddles. There 
are two final settling tanks of the Dort- 
mund type. The plant, completed in 
December, 1924, had a designed capac- 
ity of 500,000 gal. per day (D.W.F.). 

The sewage received at the works is 
mainly of domestic origin with some 
slaughterhouse wastes. During dry, 
warm weather the sewage is almost 
continuously septic upon arrival at the 
works and under these conditions here- 
tofore the plant could only handle about 
430,000 gal. per day, the remainder 
being pumped, at considerable expense, 
to a sprinkling filter plant for treat- 
ment. 


In an endeavor to partially reduce the 
strength of the sewage delivered to 
the bio-aeration units during summer, 
“alumino-ferric” has been applied to 
the crude sewage to secure chemical 
precipitation in the primary settling 
tanks. Even with coagulant dosages 
varying between 3.5 and 6.0 grains per 
gallon pumping of sewage away from 
the plant had to be resorted to fre- 
quently. 

The summer of 1929 was a particu- 
rly trying one in view of the in- 
creased strength of sewage caused by 
rtailment of water consumption in 
‘ town. In consequence of past ex- 
riences with bleaching powder at the 
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Stratford-on-Avon plant, and thus ap- 
preciating its power to restrict septic 
action, it was decided to try the appli- 
cation of this chlorine compound to the 
crude sewage in place of the “alumino- 
ferric.” It was also hoped that bleach- 
ing powder would check the tendencies 
toward putrefaction in the bio-aeration 
tanks and final settling tanks. Further 
than this, the satisfactory use of bleach- 
ing powder ahead of trickling filters 
suggested that not alone would its use 
probably reduce the plant loading, but 
it might assist the aerobic organisms 
and thus aid in increasing purification. 
Bleaching powder treatment was there- 
fore commenced April 8, 1929. 


The dosage applied to the crude sew- 
age during the first 21 days corre- 
sponded to an average of 3.15 p.p.m. 
available chlorine (roughly 9.5 p.p.m. 
of bleaching powder). The results ob- 
tained from the beginning were dis- 
tinctly encouraging. During the 21-day 
period no crude sewage had to be 
pumped away from the plant, no final 
effluent had failed to remain stable, and 
nitrate nitrogen appeared in the efflu- 
ent. On the other hand, during the 
36-day period prior to the use of the 
bleaching powder twelve average efflu- 
ent samples had failed to remain non- 
putrefactive and there was no nitrate 
nitrogen present in the effluent during 
this period. In addition there had been 
84 hours of pumping to reduce the 
sewage delivered to the _ bio-aeration 
units. 


As a result of such encouraging per- 
formance the plant was equipped with 
more permanent apparatus for con- 
tinuous feeding of bleaching powder 
solution to the crude sewage. The solu- 
tions were prepared from the plant 
effluent which absorbed some available 
chlorine. The available chlorine dos- 
ages will hereafter be referred to as 
calculated dosages which, because of 
chlorine losses through absorption by 


the organic matter in the effluent and 
in the form of spent sludge from the 
bleaching powder tanks, is obviously 
higher than was actually applied to 
the sewage. 

For regulating the bleaching powder 
dosage the day was divided into four- 
hour periods. Each period was allotted 
a predetermined quantity of bleaching 
powder solution for application. The 
dosage was further varied to meet con- 
ditions, i. e., increased on days of high 
temperatures and absence of rain and 
reduced when these conditions im- 
proved. In arranging the dvusages of 
bleaching powder it was later ob- 
served that economy and efficiency re- 
sulted if the additions were made in 
proportion to the strength of the sew- 
age as well as the volume of flow. The 
calculated dosages of available chlorine 
employed during each 28-day period are 
shown in Table I. 

Normally the Barnsley plant oper- 
ates on the “fill and draw” principle. 
The results with bleaching powder hav- 
ing been so encouraging an attempt 
was made to operate on the “continuous 
flow” principle. The results were not 
as satisfactory, however, and the “fill 
and draw” process was resumed. In 
this the sludge in the final settling 
tanks is withdrawn completely five or 
six times each day. 

It was decided that application of 
bleaching powder to that portion of 
humus (activated sludge) returned to 
the bio-aeration units might be reason- 
ably expected to improve conditions 
further and also assist in the work be- 
ing done by that applied to the crude 
sewage ahead of the primary settling 
tanks. During the discharge of the 
sludge from the final tanks the bleach- 
ing powder solution was added and this 
“fortifying”’ of the returned sludge was 
found very useful. The quantities of 
chlorine applied, calculated on the basis 
of the volume of returned sludge treat- 





Table I. Sewage Volumes Treated and Chlorine Dosages Applied at the Barnsley Sewage Works, 
April 8-August 18, 1929 








Period Gal. Sewage 
Ending Treated 
pL Seno ee Rene erent ae 9,076,000 
ERR SEE SED ar aie SE tetereel.2 13,071,000 
SUIEEE TE <acbusbsetcnsedicesiiaienecidaetaibiatind 12,058,000 
I I aie niece daoecosneacererosboncntooecs 12,544,000 
WINE TI sscscnccscecseerconinncchcepecmncioses 13,704,000 


BO eae are 


*Note:—-Caleulated dosages arrived at from 


————P.P.M. Available Chlorine Added 





Crude Sewave Humus Whole* 
3.94 0 394 
3.54 0 3.54 
9.74 18.28 10.36 

12.94 16.86 14.29 
9.64 29.17 11.69 
8.17 22.09 9.04* 


“whole treatment” is based on total volume of 


sewage treated and the total pounds of chlorine applied to the crude sewage and the returned 


sludge. 
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ed, are shown in the fourth column of 
Table I. 

During the period Aug. 1-6 showery 
and cooler weather allowed the discon- 
tinuance of crude sewage chlorination, 
but it was found necessary to continue 
the applications to the sludge returned 
from the final tanks. 

During the period of chlorination 
(April 8-Aug. 18) only three out of 
105 samples of final effluent failed to 
remain non-putrefactive (stable). In 
one instance the unstable samples were 
caused by an unexpected increase of 
flow of strong sewage and were cor- 
rected by increasing the bleaching pow- 
der dosage. No pumping to reduce the 
flow was resorted to as would have been 
required under conditions of past sum- 
mers and this represented the second 
instance of the power of bleaching pow- 
der to bring about a recovery of the 
bio-aeration process without reducing 
the flow of sewage handled. 

In view of the fact that pumping 
sewage away from the plant to reduce 
the load constitutes an added operating 
expense at Barnsley, the over-all oper- 
ating cost during the period of bleach- 
ing powder treatment in 1929 has 
proven to be less than that for the 
same period in 1928 when “alumino- 
ferric’ was being used and pumping 
resorted to when necessary. 

In addition to the effects noted in con- 
junction with the bio-aeration process 
it was evident from the appearance of 
the sewage after addition of the bleach- 
ing powder that precipitation of cer- 
tain solids was taking place in the pri- 
mary tanks. It was therefore evident 
that the bleaching powder acted in a 
dual capacity. 

The subsequent effect of the treat- 
ment on the detritus and primary tank 
sludges was marked, in that the pri- 
mary sludge drained more rapidly than 
in previous years, and without odors 
being produced. The detritus sludge 
drained more rapidly, and with less 
odor than previously. 

The Use of Bleaching Powder on Per- 
colating Filters.—In an attempt to con- 
trol the filter flies (Psychoda) at the 
trickling filter plant, bleaching powder 
solution was applied once weekly to the 
settled sewage. Monday mornings were 
selected as being the time during which 
the sewage received was the weakest 
and therefore the most appropriate 
time for the treatment. 


Experimentation indicated that the 
most effective and economical dosage 
of bleaching powder was that which 
after a 20 minute period of contact 
insured the presence of residual chlo- 
rine in the applied sewage as it trickled 
over the stone beds. The bleaching 
powder was made into an emulsion in 
a barrel, the contents then being dis- 
charged at once to the sewage en route 
to the distributors on the filters. (The 
Barnsley percolating filters are circular 
and equipped with revolving distrib- 
utors. There are no siphon tanks such 
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as are employed with sprinkling fiters 
of American design.) The quantity of 
bleaching powder which produced the 
best results in connection with the 
Barnsley sewage was in the proportion 
of 15 lb. to each 100 ft. diameter unit, 
equivalent to approximately 85 lb. per 
acre. The weekly application to each 
unit resulted in a very much reduced 
fly population around the plant. 

At the same time the numbers of 
the psychoda destroying  springtail 
(Achorutus Viaticus) were apparently 
greater than in former years and the 
filter surfaces are all very clean. 


<i 
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Engineers Plan National Ac- 
tivity in Public Affairs 
During 1930 


Selection of administrative officers to 
carry out plans for national activity 
in public affairs during 1930 are an- 
nounced by the American Engineering 
Council. Major Gardner S. Williams 
of Ann Arbor, Mich., has been named 
acting president of the Council. 

He will occupy the office until the 
return from a trip around the world 
of Carl E. Grunsky of San Francisco, 
former head of the American Society 
of Civil Engineers, who has been elected 
president for a two-year term, succeed- 
ing Arthur W. Berresford of New York. 


Major Williams has been identified 
with the Council since its organization 
as the public service body of the engi- 
neering profession ten years ago under 
the headship of Herbert Hoover. Major 
Williams, a former professor in the 
University of Michigan, is a vice-presi- 
dent of the Council, and is chairman 
of its Committees on Government Reor- 
ganization and Flood Control. He is 
the representative on the Council of 
the Detroit Engineering Society, one of 
thirty national and local engineering 
organizations of which the Council is 
composed. 


Following are the new members of 
the Administrative Board, the govern- 
ing body of the Council, together with 
the constituent societies having a mem- 
bership of 58,500 professional engineers 
which they represent: 


American Institute of Electrical En- 
gineers—C. O. Bickelhaupt, Atlanta, 
Ga.; H. A. Kidder, New York City; R. 
F. Schuchardt, Chicago; Prof. C. F. 
Scott, Yale University; C. Skinner, 
East Pittsburgh. 

American Society of Civil Engineers 
—H. S. Crocker, Denver, Colo.; A. J. 
Dyer, Nashville, Tenn.; Anson Marston, 
Iowa State College; Frank M. Williams, 
Albany, N. Y. 


American Society of Mechanical En- 
gineers—Charles Piez, Chicago; John 
Lyle Harrington, Kansas City, Mo.; R. 
C. Marshall, Jr., Chicago; E. N. Trump, 
Syracuse, N. Y.; John H. Lawrence, 
New York City; D. Robert Yarnall, 
Philadelphia, 
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American Institute of Chemical Engi- 
neers—Dr. Harrison E. Howe, Wash- 
ington. 

American Institute of Consulting En- 
gineers—Edwin F. Wendt, Washington 

American Society of Agricultural En- 
gineers—Prof. William Boss, University 
of Minnesota. 

Regional district members of the 
Board follow: 

District No. 1, George A. Reed, Com- 
missioner of Public Works, Montpelier, 
Vt., representing the Vermont Society 
of Engineers; District No. 2, Burritt A. 
Parks, Grand Rapids, Mich., Grand 
Rapids Engineers Club; District No. 3, 
J. S. Dodds, Ames, Ia., lowa Engineer- 
ing Society; District No. 4, C. B. Haw- 
ley, Washington, D. C., Washington So- 
ciety of Engineers; District No. 5, A. 
A. Krieger, Louisville, Ky., Engineers 
and Architects Club of Louisville; Dis- 
trict No. 6, W. W. Horner, St. Louis, 
Mo., Engineers Club of St. Louis. 


—~<i- 
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1929 Meeting of New Jersey 


Sewage Works Association 


The 15th annual meeting of the New 
Jersey Sewage Works Association will 
be held March 21 and 22 at the Hilde- 
brecht Hotel, Trenton, N. J. The pro- 
gram includes the following: 


Papers on Operating Experience by F. M. 
Veatch, Kansas City Mo.; Chas. Hommon, Can- 





ton, O.; Chas. Capen, Orange, N. J.; A. W. 
Dare, Bridgeton, N. J. 

Drying Sludge Under Glass—Floyde G. 
Browne, Marion, O. 


Drying Green Sludge for Fertilizer—Chester 
G. Wigley, Atlantic City. 

Mosquito and Sewage Disposal—Ginsberg and 
Forman. Control of Breeding in Disposal Works 
er Smith. Control of Breeding in Cess- 
pools. 

The New Plant at Red Bank—H. Burdett 
Cleveland, New York. 

Experience with Activated Sludge—Maj. M. 
Blew, Philadelphia. 

The Biology of Sewage Disposal—Dr. Houkale- 
kien, New Brunswick, N. J. 

Round Table Discussions—Odor Control, Oper- 
ator Problems, Standard Creenhouse Construc- 
tion, Suitable Paints, Suitable Pipe Construction, 
Sludge Drying. 


J. R. Downes, Bound Brook, N. J., 
is secretary of the association. 
—— 


Water Softening Plants in Ohio.— 
Four villages and one city installed 
water softening plants during 1929, 
making a total of 26 municipal plants 
in service in Ohio. The new plants are 
Crooksville, Gallipolis, Glouster, Marys- 
ville and St. Clairsville. The villages 
of Granville, New Bremen and Wood- 
ville have plants nearing completion 
which will be placed in operation 
shortly. Six of the eight new plants 
soften well water. Many other munic- 
ipalities in Ohio are considering water 
softening. 


<i 
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The First Filter.—The first filter for 
a public water supply is stated to have 
been built in 1929 by James Simpson, 
engineer of the Chelsea Water Co., 
London, Eng. This filter merely served 
as a mechanical strainer for removing 
the turbidity from the water. It is re- 
ported to be still in service. 
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Gas Production from Imhoff Tanks 


Results of Tests Conducted at an Experimental Sewage Tests Plant at the 


& SERIES of tests conducted re- 
le cently at the Engineering Experi- 
mer t Station of the University of IIli- 
n has brought out some interesting 
information on sewage treatment, par- 
ticularly as relating to Imhoff tanks. 
The tests, which were made at an ex- 
perimental plant at the station, were 
begun in June, 1925, and continued 
until June, 1929. They were made 
under the supervision of Harold E. 
Babbitt, Professor of Sanitary Engi- 
neering at the University. The results 
are set forth by Prof. Babbitt and 
Harry E. Schleng, Research Graduate 
Assistant in Civil Engineering, in a 
bulletin issued recently by the Engi- 
neering Experiment Station. The fol- 
lowing notes on gas production are 
taken from the bulletin. 

Tests were conducted on the Imhoff 
tank, for the purpose of determining 
the quality and quantity of gas pro- 
duced in an Imhoff tank. 

The tests on the factors governing 
the production of gas in an Imhoff tank 
were divided into two parts; one in 
which the temperature of the sludge- 
digestion chamber of the tank was not 
calculated from the sludge level in the 
tank, which was determined weekly. In 
the first part of the tests the tempera- 
ture of the sludge-digestion compart- 
ment was determined semi-weekly. 
When the heating system was put into 
operation, the temperatures at five dif- 
ferent depths in the tank were taken 
by means of bottles filled with clear 
water. These bottles were suspended 
at different points along a chain and 
were drawn to the surface for readings. 
The temperature of each bottle was 
taken three times a day to assure the 
proper temperature control of the heat- 
ing unit. The hydrogen-ion concentra- 
tion of the sludge in the tank was de- 
termined weekly. 

Results of Tests.——Average values 
for the gas production, the tempera- 
ture of the sludge compartment, the 
hydrogen-ion concentration, and the 
volume of sludge in the tank during 
the first part of the test in which the 
temperature was not controlled are 
shown graphically in Fig. 2. The ob- 
servation of the rate of building up of 
sludge in tank was made possible be- 
cause only a small amount of sludge 
was used for seeding. This rate is 
shown graphically in Fig. 2. The re- 
lation between the amount of gas pro- 
duced and the volume of sludge in the 
sludge compartment is well demonstrat- 
ed because other conditions such as 
hyirogen-ion concentration and tem- 
perature of the sludge compartment 
were approximately constant during 
thi. period, 


— 


University of Illinois, Urbana, IIl. 


The average flow of gas for the en- 
tire period of the test was 46.6 cu. ft. 
per 24 hours, or, on a basis of a flow of 
sewage of 19,500 gal. per day, it was 
2,380 cu. ft. per million gallons of sew- 
age. According to the figures of the 
Sanitary District of Champaign and 
Urbana, the average sewage flow is 
3,500,000 gal. per day, computed on a 
yearly flow basis. The population of 
the city of Champaign is 24,000 and 





This was due to the constant cooling 
effect of the sewage passing through 
the tank. 

The temperature of the sludge com- 
partment was gradually increased to 
the maximum value possible with the 
apparatus on hand, and then allowed to 
fall. The relation between the amount 
of gas produced and the temperature 


of the sludge-digestion chamber is well 


demonstrated because other conditions 
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Fig. 1.—Details of Gas Collecting Apparatus. 


that of Urbana is 14,000. The student 
body of the University of Illinois of 
10,000 is in attendance but nine months 
of the year, making a tributary popu- 
lation of 7,500 persons on a yearly 
basis. The total tributary population 
is, therefore, equivalent to 45,500, mak- 
ing a yearly average of about 80 gal. 
of sewage per capita per day. Using 
this figure the average flow of gas 
would be 0.298 cu. ft. per capita per 
day. Dr. Karl Imhoff obtained the fig- 
ure of 0.3 cu. ft. per capita per day 
as the average gas production from 
Imhoff tanks in the Emscher District 
in Germany from an ordinary domestic 
sewage. 


After the installation of the hot- 
water circulating system for controlling 
the temperature of the sludge-digestion 
compartment, it was possible to obtain 
slightly higher temperatures that were 
obtained in the previous period. How- 
ever, it was found that the maximum 
temperature that could be obtained in 
the sludge chamber with the heating 
apparatus on hand was about 24° C. 
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such as the volume of sludge in the 
tank and the hydrogen-ion concentra- 
tion were approximately constant dur- 
ing this period. 

Quality of Gas Produced.—Analyses 
of the gas produced were made occa- 
sionally, an Illinois gas apparatus be- 
ing used. The results of the gas anal- 
yses obtained in these tests are given 
in Table I. 

The presence of oxygen is believed to 
be due to air contamination of the 
samples. 

Conclusions.—From the results of 
tests on the production of gas in an 
Imhoff tank the following facts have 
been demonstrated: 

(1) The amount of gas produced in 
an Imhoff tank increases with an in- 
crease in the amount of sludge accu- 
mulating in the tank, this fact being 
especially noticeable when the tank is 
first seeded (see Fig. 1). 

(2) The temperature of the sludge- 
digestion chamber has a marked effect 
upon the gas production, the gas pro- 
duction increasing with an increase in 
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Table I.—Analyses of Imhoff Tank Gas. 


Date Source 
June 21, 1926 ..East Vent 
West Vert 
i? oe ee voli East Vent 
February 24, 1927 a fF 
Po a, See .._East Vent 
PITY escunsrieniinsisatnindeistaamamaintdaeananebaiiietieidn 


Composition in Per Cent 


COz Oz H: CHs N: 

11.8 1.2 4.6 70.20 12.20 
9.6 1.0 0.0 66.15 23.25 
15.3 0. 1.3 63.30 3.70 
10.8 2.6 1.2 61.10 13.90 
4.5 0.9 2.0 73.70 15.30 
10.4 0.8 1.8 66.89 13.67 





temperature. It was not possible to 
obtain temperatures higher than 24° C. 
with the apparatus on hand, so that 
the upper limit of this relationship 
could not be determined. 

(3) The grids placed under the gas 
collecting hoods are quite effective in 
preventing the formation of a heavy 
scum at this point. This is probably 
due to the fact that the grids are sub- 
merged, which causes the scum to re- 
main moist while its gas is being liber- 


the sludge-digestion chamber above 24° 
C., while the temperature of te ef- 
fluent from the tank was, on tiie av- 
erage, 10° C. higher than the influent. 
Since the average flow through the 
tank was 13.5 gal. per minute, this 
would mean a loss of 2,020 B.t.u. per 
minute or 149,000,000 B.t.u. per million 
gallons of sewage from this source 
alone. 

(b) In order to offset the loss of heat 
due to the passage of the sewage 









































ated. After the gas has been liberated through the tank, the temperature of 
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Fig. 2.—Weekly Averages of Imhoff Tank Gas Production. 
the material gradually sinks to the the heating coils would be so great as 


bottom of the tank. 


(4) The average quantity of gas ob- 
tained from the Champaign sewage, an 
ordinary domestic sewage, was about 
0.3 cu. ft. per capita per day. This 
amount of gas would not appear to be 
sufficient to warrant its collection and 
distribution as a public gas supply. It 
might be feasible to utilize the gas for 
fuel purposes about a sewage treat- 
ment plant, and to aid in keeping the 
temperature of the tanks at least up 
to the temperature of the incoming 
sewage in the colder months. 


(5) It is not practicable to heat the 
sludge-digestion chamber of an Imhoff 
tank above the temperature of the in- 
coming sewage for the following rea- 
sons: 


(a) The amount of heat lost by the 
flow of sewage through the tank is so 
great as to prevent the heating of the 
sludge chamber beyond a certain tem- 
perature depending upon the tempera- 
ture of the incoming sewage. With the 
type of heating unit used it was not 
possible to raise the temperature of 





to cause the sludge in close proximity 
to be heated excessively, and thereby 
digestion might be inhibited. 

(c) When the sludge digestion cham- 
ber is heated above the temperature of 
the sewage in the flowing-through 
chamber convection currents are set up 
through the slot with resulting disturb- 
ance of sedimentation. 





Cost of Engineering, Large 


Dam and Reservoir 


Figures on the cost of engineering on 
the O’Shaughnessy dam and reservoir 
of the city of Columbus, Ohio, are 
given in a paper by John H. Gregory, 
C. B. Hoover and C. B. Cornell, pre- 
sented before the American Society of 
Civil Engineers. These costs are set 
forth in Table I, accompanying. 

It will be noticed that the percentages 
in this table are based upon a construc- 
tion cost which covers other items than 
the cost of the dam and reservoir. This 
is because other engineering work was 
being designed and constructed under 
the supervision of the organization in 
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charge of the design and construction 
of the dam at the same time that irk 
was being carried out. In spite of <-- 
fact that each engineering assistaht 
was required to keep a record of hi’; 
time, it would have been exceeding!, 
difficult to distribute accurately th. 
tot.l: cost of engineering during th:: 
period to the dam and reservoir an! 
to this other work. General expense ; 
and the cost of supplies could not hay 

been assigned with accuracy. 

The work carried out by the depart- 
ment during this period, however, a’! 
consisted of some kind of water-work: 
construction. The chief items were the 
enlargement of the water-purification 
works and the laying of additional cast- 
iron mains. As shown, the total cost 
of all this work was $3,217,440 and the 
cost of engineering applying thereto 
was $324,810, or 10.10 per cent of the 
total construction cost. A distribution 
of engineering costs is given in Table I. 


The cost of the dam and reservoir 
per 1,000,000 gal., subdivided under cost 
of land, dam and reservoir, is given in 
Table II. The difference between the 
unit-cost based on available capacity 
and that based on total capacity is 
about 1 per cent. The costs in Table 
II do not include the cost of engi- 
neering. 





Table I—Cost of Engineering, O’Shaughnessy 
Dam and Reservoir and Other Works 




















Percentage 
based on 
total cost of 
construction 
Items Cost of $3,217,440 
Construction: 
O’Shaughnessy dam and 
RESEPVOIE ......-cccerceccreeees $2,220,080 69.00 
Enlargement of water- 
purification works...... 397,140 12.34 
Cast-iron force mains.... 560,920 17.44 
Cast-iron distribution 
a eee 34,050 1.06 
Miscellaneous ..............-++« 5,250 0.16 
Total cost of construc- 
tion $3,217,440 100.00 
Engineering: 
Borings and sub-surface 
investigations .............. 10,800 0.34 
Pay-roll 8.43 
Supplies ° 0.35 
SD cicctersaencsacncrsssitioin 31,620 0.98 
Total cost of engineer- 
ing $ 324,810 10.10 
Summary: 
CORBET UCUION « <ccerscrecsssecscoes $3,217,440 100.00 
Engineering .........cccccc0ce 324,810 10.10 
Total cost.............-..-.0-----$3,D42,250 110.10 


Table I1—Cost per 1,000,000 Gal., O’Shaughnessy 
Dam and Reservoir 
Cost per 
1,000,000 Gal. 





So co 
o o 
_ i 
© 8s 325 

3 Sal .csan. 

Pe 2 aoa g ped 

& e858 <8c8 

Items 
OS Geen $ 290,130 $ 54 $ 54 
ID theca ---- 1,146,970 212 215 
a 782,980 145 147 
Total, exclusive of —_ 

engineering ...... $2,220,080 $411 $416 





Water Works in Kansas.—On Jan. |, 
1928, there were 261 water works i: 
Kansas; on July 1, 1925, 264; on Jul 
1, 1927, 283, and on Oct. 1, 1929, 308. 
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The Combined Operation of Water 


and Light Plants 


An Interesting Discussion,on the Advantages and Disadvantages Based on Conditions Obtaining 
at the Combined Plant of Kansas City, Kan. 


By J. D. DONOVAN 


Manager of Production and Distribution, Board of Public Utilities, Kansas City, Kan. 


¥sN discussing the advantages and dis- 
i advantages of the combined opera- 
tion of water and light plants the fol- 
lowing observations are based primarily 
on a water plant deriving its source of 
supply from open water courses, and 
a light plant using in connection with 
steam driven prime movers, surface 
condensers, and they for the most part 
refer particularly to the writer’s ex- 
perience in the combined operation of 
the Kansas City, Kan., water and elec- 
tric light plant. It is not intended to 
leave the im}.vession that this set of 
conditions are essary to obtain all of 
the advantages .hat can be gained 
from combined operation but they are 
mentioned on account of their direct 
bearing on the production department 
more than for any other reason. 


Joint Use of Investment.—Foremost 
among the advantages of combined op- 
eration is the matter of investment 
required in certain of the physical 
properties such as land, buildings and 
warehouses, as well as the minor in- 
vestment in certain forms of auxiliary 
apparatus together with tools and mis- 
cellaneous equipment. In the Kansas 
City, Kan., plant there is, for instance, 
an intake well located within the har- 
bor lines of the Missouri River having 
a maximum capacity of approximately 
100,000,000 gal. daily, this well being 
fitted with revolving trash screens and 
serving the purpose of supplying water 
to low pressure pumps for the settling 
basins of the water plant as well as 
for condensing purposes on the turbo 
generating units. Adjacent to this in- 
take well is the low pressure pumping 
station having a total installed pump- 
ing capacity in motor-driven centrifugal 
units of some 90,000,000 gal. per day. 
Both of these investments are jointly 
used by the water and electric plant 
and, except for the installed capacity of 
pumping equipment, would amount to 
substantially the same total investment 
were either plant to be operated sepa- 
rately; hence a substantial saving in 
fixed charges to both plants is affected 
through this combination. 


irom this low pressure pumping sta- 
tion loeated on the river to the settling 
basins there are constructed two dis- 
charge mains that pass first through 
the turbo generating room and thence 
to the settling basins and they are so 
placed and inter-connected that either 
ma'n ean be used on any one of five 


turbo-generating units with the final 
discharge of water being’ made in the 
settling basins or wasted back to the 
river as load conditions may require. 
This flexibility of piping arrangement 
would, of course, be unnecessary were 
water delivered from the low service 
pumping station to the settling basins 
for water department use only, but in- 
asmuch as the investment necessary 
for this flexibility is provided by the 
electric plant and the major portion 
would have to be provided whether op- 
erated in conjunction with the water 
plant or otherwise, this piping arrange- 
ment does not in any way affect the 
ultimate investment of the water plant. 
Of course some additional head is en- 
countered because of increased friction 
in pumping water from the river 
through the more circuituous route re- 
quired to serve the electric plant, and 
a further additional head of approxi- 
mately 10 ft. is encountered through 
the normal friction of the surface con- 
densers, but this difference in pumping 
head is absorbed by the electric plant 
in the proration of pumping costs be- 
tween the two departments and hence 
does not effect any increase to the 
water plant. 

Requirements for Condensing Pur- 
poses.—The advantages of this ar- 
rangement are limited to the balance 
of requirement for water in the settling 
basins of the water plant as compared 
with the requirement of water for con- 
densing purposes in the electric plant; 
i. e., up to a point where the water 
required by the electric plant for con- 
denser purposes does not exceed the 
amount required by the water plant 
for its particular function, the maxi- 
mum of economy through this arrange- 
ment is obtained. After this point is 
reached, however, and the requirement 
for condensing water in the electric 
plant exceed the requirements of the 
water plant for water, the advantages, 
of course, commence to disappear and 
would eventually be lost altogether 
when the difference in water require- 
ments of the two plants becomes great 
enough, because it is obvious that it 
would be expensive to pump excessive 
quantities of water at the higher head 
occuring through combined operation. 
However, when this point is reached, 
it is possible to still retain the major 
portion of these economies by inter- 
connecting certain of the turbo-gener- 
ating units in such a manner that only 
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such capacities will be served in com- 
bined operation as will be justified by 
the water requirements of the water 
plant, the balance to be served through 
lower heads in connection with tailing 
pipes for river return. 

In the design of condenser equip- 
ment at the Kansas City, Kan., electric 
plant we are required to specify a max- 
imum water temperature existing in 
the Missouri River during the summer 
period of 80° F. and this, together with 
the relatively low steam pressure and 
superheat of the station and their re- 
sultant effect on the steam consump- 
tion of turbo-generating units, makes 
it necessary to specify approximately 
2 sq. ft. of condenser surface for each 
kilowatt of turbo-generator rating, and 
with this temperature of circulating 
water it is necessary to have approxi- 
mately 0.9 gal. per minute per square 
foot of condenser surface, or 1.8 gal. 
per minute per kilowatt of turbo-gen- 
erator capacity. 

At the present time our normal peak 
load is 19,000 kw. requiring circulating 
water at the rate of 34,000 gal. per 
minute. The load factor, however, on 
the electric plant is such that the aver- 
age requirement for condenser water 
represents only 58 per cent of this 
amount, or approximately 19,000 gal. 
per minute, which is slightly in excess 
of the present average requirement of 
the water plant. This means that dur- 
ing times of peak load on the electric 
plant we are now forced to waste a 
certain per cent of circulating water 
back to the river which, of course, is 
the portion not required by the water 
plant, and this waste is of water which 
has been pumped at a head much higher 
than would be required for the electric 
plant only; hence this advantage of 
combined operation is commencing to 
decline in our plant because of the 
more rapid growth of the electric plant 
than that of the water plant. In order 
to maintain the greatest degree of econ- 
omy in this feature through combined 
operation, it is proposed in the near 
future to isolate certain turbo-generat- 
ing units and to provide separate pres- 
sure heads on the low service water 
pumping system. 

I do not mean to leave the impres- 
sion from the foregoing that this con- 
dition of operation has reached a point 
of wastefulness as yet, because the 
figures previously set out cover cir- 
culating water requirements under con- 
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ditions of high river water tempera- 
ture and since, of course, the peak loads 
on the electric plant and water plant 
are not coincident, the waste of water 
during periods of peak load in the elec- 
tric plant occurring during the fall and 
winter months, is not so very great be- 
cause of the lower temperature of the 
river water during this period. In the 
warm period of the year the load on 
the electric plant is relatively lower 
and the volume of water required by 
the water plant is considerably greater, 
which permits the average result to 
still be entirely satisfactory. 


The passing of this low pressure wa- 
ter through surface condensers gives 
an advantage to a water plant using 
open settling basins during the winter 
season of the year, due to the fact 
that the temperature of the water is 
increased enough to prevent the forma- 
tion of ice on the settling basins, and 
this increase in temperature aids ma- 
terially in the reaction of applied 
chemicals used for settling and treat- 
ing purposes, but of course during the 
warmer periods of the year it appears 
as a disadvantage due to raising the 
temperature of the distributed water 
to a point higher than that of the 
river water, the ordinary rise over 
the condensers being between 10° and 
15° F. 

Electrically-Driven Pumping Equip- 
ment.—Combined operation of water 
and electric plants permits the eco- 
nomical use of a considerable amount 
of electrically-driven pumping equip- 
ment that would not prevail in a sepa- 


rately operated water plant. In Kan- 
sas City, Kan., the high pressure 
pumping equipment consists of two 


12,500,000-gal. cross-compound, con- 
densing, crank and flywheel type pump- 
ing engines and one 25,000,000-gal. 
two-stage synchronous’ motor-driven 
centrifugal pumping unit, and in the 
pumping of high pressure water by 
these units we again have the advan- 
tage of joint investment. This particu- 
lar division of the water plant proper 
is operated on a customer basis with 
the electric plant; i. e., the electric 
plant furnishes to the water plant 
either steam for the operation of the 
high pressure steam pumping equip- 
ment or electric energy for the opera- 
tion of the motor-driven high pressure 
equipment. Certain investments held 
jointly by the two departments are 
taken into consideration when fixing 
the rates charged for either steam or 
electricity to the water plant. The 
boiler plant building, for instance, 
houses equipment owned jointly by the 
two plants, by far the larger portion 
of which belongs to the electric plant, 
and this of course is served by a com- 
mon set of coal and ash _ handling 
equipment and other auxiliary appara- 
tus. Likewise, the main engine room 
houses high pressure pumping equip- 
ment as well as_ turbo-generating 
equipment and is served jointly by the 
same crane and other common facili- 
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ties, and it is of course evident that 
if either plant were operated separately 
they would be required to support in- 
dividually, though in a smaller way 
of course, these points of common in- 
vestment, which would naturally reflect 
some increase in their fixed operating 
expense. 

In the Kansas City, Kan., plant the 
25,000,000-gal. motor-driven unit is 
operated as much of the time as pos- 
sible. The reason for operating this 
unit continuously of course would not 
be parallel to what may be found in 
other pumping stations, but to us it 
means a substantial saving in operat- 
ing expenses through the saving of 
packing, pump valves, lubricating oils 
and other miscellaneous materials used 
in the operation of crank and flywheel 
type of pumping units. Of course the 
present development in steam turbine- 
driven centrifugal pumping units would 
not offer by any means the same com- 
parisons of economy as prevail in the 
Kansas City, Kan., station, but on the 
other hand where the size of the prime 
movers in the electric plant are suffi- 
ciently large to permit design having 
low steam consumption per kilowatt- 
hour, the ultimate duty obtained from 
a motor-driven unit is substantially the 
same as can be obtained from a steam 
turbine-driven unit of the same size 
and under the same conditions. The 
motor used on this centrifugal pump 
has been especially designed for power 
factor correction, and it is this feature 
in its continuous operation with the 
electric plant that enables the furnish- 
ing of electric energy to the water 
plant at a low rate because the electric 
plant benefits very materially through 
the operation of this motor in power 
factor correction on the station bus 
bars. 


It is possible to operate in this man- 
ner without violating any requirements 
or suffering any penalties from the 
National Board of Fire Underwriters 
because the boiler plant is always un- 
der pressure serving the steam require- 
ments of the electric plant and should 
electrical outage occur, the steam 
pumping equipment is ready to move 
on a moment’s notice from steam sup- 
plied through the same source; hence 
continuous operation of the electrically- 
driven water pumping equipment is not 
burdened with any standby boiler ex- 
pense, the only cost to the water de- 
partment when operating with steam 
being that which they are charged on 
a per 1,000 lb. basis. The electric plant 
profits materially through this con- 
tinuous operation of electrically-driven 
water pumping equipment to the ex- 
tent that excitation losses on the turbo- 
generating units are reduced to a 
minimum and machine capacity is 
maintained at a maximum with of 
course decidedly improved regulation. 


Effect on Personnel.—Another point 
of advantage in the combined operation 
of water and electric plants of course 
would apply generally to all combined 
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installations, and that is the matter of 
superintendence, operation and main- 
tenance of the equipment of both plants. 
For instance, in Kansas City, Kan., 
there is but one chief engineer of the 
power station who has complete super- 
vision over both the water and elec- 
tric plants and there is also one oper- 
ating engineer on each shift who in 
turn supervises the operation of both 
plants during his time on duty. In 
the remaining members of the routine 
operating crews many instances occur 
where employees such as firemen, help- 
ers, coal men, oilers, etc., divide their 
time between both plants, thus aiding 
materially in the reduction of operating 
costs. 


In the matter of maintenance, the 
advantage of joint operation is again 
reflected in the fact that the same 
mechanics repair and maintain equip- 
ment of both plants, and while it is true 
that the combined operation requires 
possibly a somewhat larger number of 
men, it is also true that were the plants 
to be separated it would not be pos- 
sible to diminish the crews by one-half, 
and it is Kansas City, Kan., experi- 
ence that joint maintenance reflects 
very substantial savings to both plants 
in this respect. 

Joint operation also permits the re- 
tention of a better class of technical 
employees such as engineers, drafts- 
men, etc., without excessive expense to 
either plant, thereby increasing operat- 
ing efficiency of both plants and facili- 
tating the careful planning of any 
needed additions or betterments to 
either plant as well as insuring the 
preparation and keeping of accurate 
maps and many statistical records con- 
cerning the extension and operations 
of both plants. 


Owing to the wide diversity in the 
character of the work performed in the 
distribution of water and electricity 
throughout the city, it is not possible 
to effect any great economies through 
combined operation, although there are 
of course some few points of common 
interest involving the use particularly 
of unskilled labor that permits these 
departments to function somewhat 
more efficiently than were they con- 
trolled and operated by separate main- 
tenance organizations. There is con- 
siderable advantage in the operation 
and maintenance of a common ware- 
house and store yard at which point 
materials are received and disbursed 
for the use of either the water plant 
or the electric plant. The store yard 
is supervised and operated by a single 
crew and were the two plants to be 
separated it is doubtful if over one- 
third of the help could be dispensed 
with, because so much of the work in- 
volved is routine and the excess is only 
measurable in the increased quantities 
of material to be handled through joint 
operation. 

Effect on Major Administration Fea- 
tures.—A material saving is effected 
through joint operation of water and 
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lectric plants in the major adminis- 
ration features as well as the billing 
nd accounting departments. For in- 
tance, in Kansas City, Kan., there is 
ne manager of production and dis- 
tribution who is responsible for the 
production and distribution of both the 
water and electric plants. There is 
also one manager of collection and ac- 
counts responsible for the collection 
and accounting features of both plants; 
and while the state law very properly 
provides that separate sets of books 
and accounts must be maintained for 
both the water and electric depart- 
ments, this does not mean that it is 
necessary to have a duplication of ac- 
countants, hence in Kansas City, Kan., 
one auditor supervises both sets of 
books, one cashier the collections of 
both departments, and one chief clerk 
the supervision of the billing of both 
departments, and were the plants to 
be separated it is obvious that prac- 
tically all of these positions would be 
filled for each plant separately. 

In the matter of reading of meters 
there is further economy due to the 
fact that a great percentage of our 
customers have both water and electric 
service and the meter readers are re- 
quired to read both water and light 
meters; and while of course it may 
take somewhat longer to read two 
meters on the premises of one cus- 
tomer, it certainly doesn’t take twice 
as long, consequently a_ substantial 
saving is made in this respect. These 
same general comments follow through 
the service and trouble departments 
where further duplication of employees 
is avoided through combined operation. 

Water and Electric Rates and Costs. 
—Water rates in Kansas City, Kan., 
range from 25 ct. per 100 cu. ft., with 
a $1 minimum for the small user, to 
as low as 6 ct. per 100 cu. ft. for con- 
sumers using more than 400,000 cu. ft. 
of water per month, and considering 
the fact that these rates cover the 
treatment, filtration and distribution of 
the very difficult water encountered in 
the Missouri River, they are, all things 
considered, extremely low. 

In the electric plant the average paid 
by all domestic customers during the 
past year was 3.8 ct. per kilowatt-hour, 
the average rate paid by all commer- 
cial customers was 3.7 ct. per kilowatt- 
hour, and the average rate paid by in- 
dustrial power users was slightly over 
1 ct. per kilowatt-hour, although sev- 
eral of these larger users have earned 
rates for the year substantially under 
1 ct. per kilowatt-hour. 

The average cost of pumping and dis- 
tributing water for the year was 11 ct. 
per 1,000 gal., this figure including 
interest on outstanding bonds as well 
as depreciation at the rate of 2% per 
cent on the book value of the property. 
The cost of producing and distributing 
electric energy during the past year 
ias averaged approximately 1.5 ct. per 
xilowatt-hour, although during the last 
ix months it has fallen to as low as 
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1.3 ct. per kilowatt-hour; due _ princi- 
pally to lower cost of fuel; and these 
production costs cover all items of ex- 
pense, including interest on outstand- 
ing bonds as well as depreciation at 
an amount equal to 6 per cent of the 
book value of the entire property. 

The purpose of the foregoing figures 
is to furnish some tangible evidence 
of economy resulting from the com- 
bined operation of the Kansas City, 
Kan., water and light plant and it has 
been conservatively estimated that 
were these two plants to be separated 
and operated under the prevailing con- 
ditions of load and equipment by sepa- 
rate operating organizations, the cost 
of producing and distributing electric 
energy would be increased by not less 
than 25 per cent, while the cost of 
pumping and distributing water would 
be increased by as much as 40 per cent. 

It is not the writer’s contention that 
these few remarks eover all the advan- 
tages to be gained through joint opera- 
tion of water and electric plants, nor 
is it contended that all the points that 
have been mentioned are applicable to 
every plant, but generally speaking, 
it must be evident from the foregoing 
that many advantages of economical 
operation accrue through the joint op- 
eration of such utilities, and unless 
there are some extraordinary limiting 
physical conditions in a particular 
plant, these advantages greatly out- 
weigh any disadvantages that may 
arise through such operation. 

Acknowledgment.—The above is a 
paper presented Feb. 13 at the 8th an- 
nual Three Day School at the Univer- 
sity of Kansas and the 5th annual 
meeting of the Kansas Water Works 
Association. 
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Rainfall in the 1927 New 
England Flood 


When the New England Flood of 
November, 1927, occurred, says a state- 
ment from the Geological Survey, it 
resulted from the fact that a tropical 
storm moving up the Atlantic coast en- 
tered New England and was met by 
two high-pressure areas, one coming 
from the northeast and one from the 
northwest. The tropical storm was 
caught between the two cold areas of 
high pressure and was forced to pass 
over them, causing torrential rainfall. 
The ground had been thoroughly sat- 
urated by heavy rains during October, 
and natural storage capacity had been 
filled. Consequently the rivers quickly 
overflowed their banks, causing the 
most severe flood of which we have 
knowledge over extensive areas in New 
England. 

A report just issued by the Depart- 
ment of the Interior as Water Supply 
Paper 636-C, by H. B. Kinnison, a 
hydraulic engineer of the Geological 
Survey, describes the unusual meteoro- 
logic conditions that caused the storm 
and presents extensive tables of rain- 
fall for stations in the New England 
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States, New York, and Canada. Maxi- 
mum discharge and rates of discharge 
for 134 points on streams in the flooded 
area were determined. The highest re- 
corded rainfall for the storm was at 
Somerset, Vt., where the total pre- 
cipitation was 9.65 in. Considerably 
greater amounts of rain undoubtedly 
fell in the Green Mountains, which were 
not well covered by precipitation rec- 
ords. In general, the flood flows 
reached a maximum of more than 100 
second-feet to the square mile of drain- 
age area, and several determinations 
show 300 to 500 second-feet to the 
square mile. At many points the flood 
flow was reduced by storage in reser- 
voirs which did not spill until the peak 
stages had occurred in the rivers below. 
An excellent example of the effect of 
reservoirs on flood flow is shown by 
the records for the Deerfield River, 
where storage in the Somerset and 
Davis Bridge Reservoirs reduced by 50 
per cent the effective flood producing 
area of the river at Charlemont, Mass. 

The total number of reported lives 
lost in New England was 85, one in 
Rhode Island and the rest in Vermont. 
The financial losses in Vermont were 
estimated at $28,000,000; the losses in 
highways, railroads, industries, and 
municipalities were about equal and 
each, roughly, 23 per cent of the total. 
The losses to railroads in New England 
because of the flood were almost 
$13,000,000, and the total loss as shown 
by incomplete estimates was more than 
$37,000,000. 
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Sewage Treatment Gaining 
in Ohio 

During the last year marked prog- 
ress was made in sewage treatment by 
cities in Ohio, according to “Ohio 
Health News” of Jan. 15. New modern 
plants were placed in operation at Alli- 
ance, Dayton, Elyria, New Lexington, 
Oxford and Salem. The Akron plant 
was placed in service during the last 
weeks of 1928. The seven foregoing 
plants are designed to serve a total 
population of 621,400. Toledo has 
awarded contracts for a plant and con- 
struction will be started shortly. 
Columbus is preparing plans for sewage 
treatment improvements. 

There has been a marked improve- 
ment in operation of the smaller sew- 
age treatment plants throughout the 
state. This is due to increased munici- 
pal funds for maintenance provided by 
sewer rental, supervision of operation 
of smaller plants by the superintendent 
of a neighboring larger plant, and the 
increased attention to this matter which 
is given by the State Department of 
Health. One assistant engineer spends 
a large portion of his time in visiting 
sewage treatment plants. 

Decisions of the Ohio Supreme Court 
in the Bucyrus and Delphos cases have 
awakened other municipalities to the 
necessity of proper sewage disposal. 











Aeration in Water Purification 


Operating Results of Fine Spray Aeration at Several Filtration Plants 


ILLMAN’S table* has made readily 

available the simple requirements 
for non-active waters. It is obvious 
from this table that to be non-active 
waters having bicarbonate alkalinities 
of jess than 100 p.p.m. must not con- 
tain more than 2 p.p.m. of free CO, 
resulting in a pH between 8.1 and 8.3. 
Hence CO: is the chief offender in a 
clear filter effluent which is alkaline. 
Carbon dioxide is a dissolved gas found 
in clear waters from springs, wells, slow 
sand and rapid sand filters. It can be 
expelled by fine-spray aération from 
clean waters down to a residual of from 
2 to 4 p.p.m. The residual can be neu- 
tralized by adding hydrated lime at a 
rate of from 0.1 to 0.5 grains per gal- 
lon, resulting in a pH of 8 or over. 
Equivalent doses of caustic soda may 
be substituted for the lime whenever 
the addition of lime is undesirable. 
Such treatment may be provided at 
moderate cost compared with the re- 
sulting savings to all consumers of 
water. 


Experiments on the effects of fine- 
spray aération as a part of the purifi- 
cation process in treating various waters 
were begun by the author after the 
war. These experiments resulted in 
the adoption of fine-spray aération both 
as a primary treatment and for expul- 
sion of CO. from the filtered water at 
West Palm Beach, Fla., Albany, N. Y., 
and Providence, R. I, Fountain aéra- 
tion of the settled water was installed 
at Watertown, N. Y. The waters 
treated by these plants are moderately 
to very soft and moderately to highly 
colored. Fine-spray aération for the 
very turbid, soft Dan River water at 
Danville, Va., was provided for the wa- 
ter immediately after receiving the 
alum dose and has demonstrated its 
effectiveness during the last five years 
in producing satisfactory coagulation 
with much less alum and soda than was 
formerly required. Recent tests for a 
paper-mill supply from the acid waters 
of the upper Potomac River have shown 
that immediate fine-spray aération after 
dosing with soda ash procedures an 
excellent quick-setting floc and a pH 
in the water equal to that produced by 
twice as much soda which, without 
aération, yields a poor and finely-divided 
floc. In view of these tests and the fact 
that flood stages in the river carry tur- 


*“Siynificance of Hydrogen-Ion Concentration 
in Drinking Water and 
Business of Water Supply,”’ by A. Massink and 
J. A. Heymann, translated into English by 
Frank Hannan. Jour. A. W. W. A., vol. viii, 


p. P40, 


Particularly for the 


By MALCOLM PIRNIE 
Consulting Engineer, New York, N. Y. 


bidity similar to that in the Dan River, 
a fine-spray aérator is being designed 
for the dosed water before it enters 
the coagulation basins. The filter efflu- 
ent will not be aérated, but the residual 
CO: will be completely neutralized with 
caustic soda. 





Providence, R. I. 


I iF sa senapisatntasntne biting niadincaniandaniniaaen 


Effluent from First Aerztov..................... 
Alum-Treated Water ....... jetiapGueieite 
Settled Water me 

Filtered Water 
Effluent from Second Aerator 
Effluent After Liming................ 











In the filter plants just mentioned, 
aération has proved to be invaluable 
us an aid to coagulation, as a means of 
reducing the corrosiveness of the water 
and in eliminating or greatly reducing 
tastes and odors. Operating results of 
some of the filters are given below. 
The results, with exception of the pH, 
are expressed in parts per million. 





Watertown, N. Y. 


BS I ns oshsnsncestbenanicibe ainsdicinsiasiciensta : 


Alum-Treated Water 
Water halfway through River Basin 
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West Palm Beach, Fla.—Average 
results of operation during February, 
1929.—Raw water is dosed with an av- 
erage of 3.32 grains per gallon of alum; 
pumped to aérator; falls into coagula- 
tion basins; passes through filters; ef- 
fluent controlled by aération in fine- 
spray nozzles and variable nozzle; wa- 
ter from effluent aérator treated with 
0.14 grain per gallon of lime (Table I). 





Danville, Va. 
Raw Water ....... 








Treated Water Not ‘Aeratec a aila 


Treated Water Aerated......................-.. 
Water Filtered Through Cotton 









Table I Color Alkalinity COz pH 
Batt WARGE cncccccicsseesc 107 25 1.5 1.3 


Alum-Treated Water.. .... 28.0* 5% 
Water on To» of 

ID sitescicasciladeacanube 24 3.7 5.5 6.3 
Aerator Effluent.......... 15 6.0 3.3 6.7 
Water in Clear Well 

After Liminge............ 14 7.4 2.4 6.9 


*Result of one test; not part of routine tests. 





Danville, Va. 
ER III cuthianustiadabasdinisnecsenateiosess 


Treated Water Aerated and Filtered.......................... ; 








Harder well water is used for wash- 
ing filters and causes increase in alka- 
linity in the effluent aérator. About 
three times as much lime should have 
been added to produce pH near 8. 

Providence, R. I.—Average results of 
operation during January, 1929.—Raw 
water is aérated; dosed with 0.54 grain 
per gallon of alum; passes through a 
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mixer into open basins holding it 
about six days. Settled water passes 
through filters; filter effluent controlled 
by aération similar to West Palm 
Beach; water from effluent aérator 
treated with 0.18 grain per gallon of 
lime. 


Total 
Color Hardness Alkalinity CO:z pH 
nie Oe 5 4.2 1.7 6.0 
6 1.6 6.1 
ah catie 5.3 5.9 
seis ‘Rez a 3.8 6.1 
7 1.2 3.6 6.1 
‘dinin - 2.7 6.4 
11 10 4.5 0.2 1.7 


In April, May and June, 1929, a pH 
average of 8.0 to 8.1 was obtained with 
0.15 to 0.17 grain per gallon of lime. 

Watertown, N. Y.—Test of opera- 
tion, November 6, 1922.—Raw water 
dosed with 3.3 grains per gallon of 
alum as it enters an 8-day river basin 
through a mixer. Settled water aérat- 
ed in a fountain and filtered. 


Paper 

Filtered 
Color Alkalinity CO: pH 
uci ealiadduadsneniagiens 90 32 3 6.9 
13 23 5.9 
11 7 6.4 
= 11 6 6.5 
me : ee 12 2 6.8 


This water needed about 0.15 grain 
per gallon of lime to raise its pH close 
to &. 

Danville, Va.—Experiment, February 
12, 1923.—Raw water dosed with 0.8 
grain per gallon of soda ash followed 
by 2.0 grains per gallon of alum. Dosed 
water was mixed thoroughly and half 
of it immediately aérated. Both por- 
tions were then allowed to stand a few 
minutes. 





Turbidity Alkalinity CO; pH 
180 16.5 2 7.4 

No Floc 13.5 7 6.6 
-Excellent Floc 14.0 2 7.2 
0 14.0 2 72 


Test of Plant Operation Aug. 28, 1929. 
—Raw water first dosed with 1.25 grains 
per gallon of alum and aérated through 
fine-spray aérator. Effluent from the 
aérator filtered and tested. 


Turbidity Alkalinity CO: pH 
eipiatalcinsimstoisiie inset 500 22 a 7.1 
spisacieiaes ties 0 10 4.5 5 


Caustic soda is to be applied to the 
effluent to produce a pH close to 8. 
Less than a grain per gallon will usu- 
ally be required. 


Acknowledgement. — The foregoing 
was presented at the 1929 convention of 
the New England Water Works Associ- 
ation. 
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‘eolite Water Softening for Municipal Purposes 


eneral Features of Zeolite Softening Plant, of Combination Treatment Lime Followed by Zeolite, 


Together with Descriptions of Two Recently Installed Municipal Zeolite Softening Plants 


PSHE illustration, Fig. 1, is a flow 
& diagram through a pressure type 
zeolite softening plant. The equipment 
hown is suitable for handling a clean, 
clear raw water supply that does not 
need filtering. In operating, raw water 
is pumped through the softener directly 
into the distributing system, and when 
the capacity of the zeolite has been 
utilized, the raw water pump is stopped 
and a solution of common salt brine is 
applied to restore the softening proper- 
ties of the zeolite. A standard soap 
test, made upon the softened water, is 
the only one that the operator has to 
make. 


The maximum flow rate per unit that 
can be obtained from equipment like 
this is in the neighborhood of 600 
G.P.M., and that quantity only under 
what may be termed favorable operat- 
ing conditions. This limitation as to 
flow rate exists because of mechanical 
difficulties encountered in the construc- 
tion of pressure steel tanks, and the 
fact that insufficient time for contact be- 
tween hard water and zeolite is given, 
if the velocity of flow through the bed 
is excessive. 

As to the construction of steel pres- 
sure tanks,—the diameters of these are 
limited to 10 or 11 feet in all cases 
where they are to be shipped assembled, 
because railroad clearances are gener- 
ally such that larger tanks than these 
cannot be handled. The cross sectional 
area of a 10-foot diameter tank is 78.5 
sq. ft., and if the total hardness and 
composition of the hard water is such 
that a 7-gal. per square foot per minute 
operating rate is permissible, it would 
appear that a single unit softener of 
this type might satisfactorily handle 
the requirements of a city of 4,000 or 
5,000 inhabitants. This is actually not 
the case, however, because such a wide 
variation generally exists in any city 
of this size, between maximum and 
minimum softened water demands that 
it would not be economical to operate 
by direct pumpage. A clear well below 
the softener would be provided and a 
high service pump installed to afford 
greater protection in meeting variable 
demands and to insure greater operat- 
ing economy. 


It is impossible to supply any figures 
iat may be applied generally in arriv- 
: at the probable cost of a zeolite 
ant. Too many variables must be 
nsidered to make this possible. For 
example, the capacity between regen- 
‘rations, the permissible operating rate, 

d salt consumption of the zeolite are 


By H. B. CRANE 


Principal Assistant Engineer, International Filter Co., Chicago 


based upon the hardness and chemical 
composition of the water to be treated. 
Capacity and operating rate are higher 
for waters of low hardness than they 
are for waters of high hardness, while 
salt consumption may vary with the 
amount of raw water hardness present. 
A reliable cost estimate for a zeolite 
plant cannot be made until all the vari- 
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cities and towns. Different construction 
materials than those indicated are more 
economical for plants softening a mil- 
lion gallons or more daily, and in these 
cases, reinforced concrete supplants 
wood or steel in tank and reservoir con- 
struction. Gravity filter and zeolite 
beds are used because large volumes of 
sand and zeolite can be most econom- 
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Fig. 1—Flow Diagram Through a Pressure Type Zeolite Softening Plant 


able conditions that may affect its size 
and operation are known. 


Lime-Zeolite Softening Plant.—Fig- 
ure 2 is a flow diagram of a lime-zeolite 
softening plant in which pressure shells 
are used as containers for filter sand 
and zeolite and in which a steel or wood 
tank may be used for coagulation and 
sedimentation. Here, the raw water is 
pumped to the top of the coagulating 
tank, where sufficient lime is added to 
remove practically all of the carbonate 
hardness. After settling, sufficient CO: 
gas is added to stabilize the water and 
prevent after-precipitation on sand or 
zeolite beds and in pipe lines. The high 
service pump then forces the water 
through the sand filter to clarify it and 
also through the zeolite bed where all 
remaining hardness is removed, and 
thence into the distribution system. 


The illustrations thus far have all in- 
dicated types of plant construction that 
are suitable primarily for the smaller 
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ically handled that way, while coagulat- 
ing basins are built practically at 
ground level to save money in construc- 
tion and operation. 


Steps in Treatment in Lime-Zeolite 
Plant.—Figure 3 is also a flow diagram 
which shows how the various steps in 
treatment are carried out in a lime- 
zeolite softening plant of sufficient size 
to warrant reinforced concrete construc- 
tion throughout. From the source of 
supply, the hard water is pumped to the 
reaction tanks where sufficient lime is 
added to remove all the carbonate 
hardness. It flows from these tanks 
under the head_ established there, 
through the coagulating basins, the fil- 
ters and into the clear well for lime 
softened water underneath the filters, 
being stabilized with CO: gas enroute at 
the point indicated. The first clear well 
must be large enough to hold sufficient 
water for operating whatever number 
of zeolite beds are required, together 
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with sufficient quantities for backwash- 
ing filters, washing and brining zeolite 
beds plus a reasonable margin to supply 
demands when one or more filters may 
be out of service for repairs. 

Transfer pumps pick up the lime 
treated water and force it through the 
zeolite beds and thence to the second 
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compartment of the clear well which 
stores the zeolite softened water. The 
high service pumps of course supply 
the distribution system. Low head 
pumps handle the transfer service men- 
tioned above,—not over 25 or 30 ft. 
head (including suction lift) has to be 
overcome in the transfer from one clear 
well to the other, during which the 
zeolite softening takes place. 


Control of Hardness.—Quite a few 
municipal water softening plants are so 
operated that the hardness of the fin- 
ished product is controlled. This is 
accomplished by mixing in correct pro- 
portions, water that has been com- 
pletely softened with hard water or 
water that has had only part of its 
original hardness removed. For ex- 
ample, lime or lime and soda softened 
water may be mixed with the unsoft- 
ened supply; zeolite softened (zero) 
water with hard; or lime softened water 
with zeolite softened water in the case 
of the combined treatment described 
above. A water of uniform hardness 
can easily enough be maintained, and no 
more change in chemical quality occurs 
than in total hardness. It seems un- 
necessary, and in some cases it may be 
even inadvisable to completely soften 
the city’s water supply that is used for 
all purposes, and an appreciable saving 
can be made in raising the hardness of 
the product to 6 or 7 grains. The mix- 
ing of waters of different hardness can 
take place in the clear well and be 
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automatically controlled by proportion- 
ing the quantities of softened and hard- 
ening waters entering the well. 

Brief descriptions will be given of 
two municipal zeolite softening plants 
recently installed. These plants are 
representative of modern practices in 
construction and operation, and the gen- 
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Diagram of a Lime-Zeolite Softening Plant 


eral features of both are applicable to 
softening many Kansas supplies. 


Zeolite Softening Plant of Springdale, 
Pa.—Figure 4 is an illustration of the 
softeners operated by the Borough of 
Springdale, Pa. The water supply 
comes from several wells, the average 
hardness of which is about 20 grains 
per gallon, the ratio of temporary to 
permanent hardness content being al- 
most 2 to 1. It is pumped upwardly 
through the zeolite beds, the softened 
water is collected at the top and flows 
from that point to a softened water 
storage reservoir of considerable size 
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lite beds are approximately 78 in. ir 
depth and the two steel tanks shown 
open at the top, are 7 ft. in diamete: 
and 12 ft. high. 

Each softener produces 90,000 gal. o: 
zero hardness water per regeneratio1 
and the operating rate for each is ap 
proximately 230 G.P.M. 

The salt consumption under thes 
conditions averages about .3825 pounds 
per 1,000 grains of hardness removed. 
Salt is purchased in bulk, car lots, an 
is stored in a wet salt bin or saturator 
built of reinforced concrete outside th: 
softener building. The saturated solu- 
tion flows by gravity to a small dosing 
tank inside the building and is applied 
to the zeolite during regeneration by 
an hydraulic ejector which pumps the 
strong brine out of the dosing tank, 
dilutes it with the pressure water used 
and forces the diluted brine through the 
zeolite bed. 

High service pumps, brine dosing 
tank and a high service venturi meter 
are all located in a pit in front of the 
softeners. The building extends over 
the entire water softening plant and 
softened water reservoir, is substan- 
tially built of brick and presents a very 
attractive appearance. 

Water of no hardness is pumped into 
the mains at Springdale. 

Zeolite Plant Softening Plant of Man- 
gum, Okla.—A zeolite plant of quite 
different construction and arrangement 
is operated by the city of Mangum, 
Okla. The water treated there also 
comes from wells and averages about 
28 grains per gallon total hardness, the 
quantity of carbonate hardness present 
being in excess of the non-carbonate. 

The plant is designed to supply the 
city with 1 M.G.D. of water containing 
3 grains per gallon of hardness, the 
hardness being automatically controlled 
here by bypassing and mixing a portion 
of hard water with the completely soft- 
ened water from the zeolite beds. 

The zeolite beds, 66 in. deep, are op- 
erated in two reinforced concrete grav- 
ity basins 11x12 ft. in plan and 10 ft. 
deep. Fig. 5 is an interior view of the 
softening plant showing the operating 
control tables with the two zeolite beds 
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Fig. 4—Softeners Operated by Borough of Springdale, Pa. 


and brine measuring sump are located 
in the building at the left of the picture. 
Diluted brine is forced through the beds 
during regeneration by two brine pumps 
located in the pipe gallery. The av- 
erage amount of salt used at Mangum 
is 0.375 lb. per 1,000 grains of hard- 
ness removed, a very low salt consump- 
tion considering the hardness of the 
raw water. 

This plant is designed and operated 
much the same as a concrete gravity 
filter plant. All equipment necessary 
to secure flexibility and economical op- 
eration has been provided. 


There is much to be said in favor of 
softening municipal water supplies with 
zeolite and if raw water supply condi- 


Fi, 


tions are such that this treatment is 
applicable, its possibilities should be 
thoroughly investigated. Salt now-a- 
days is cheap, the softening plant is 
economical in space requirements, the 
mechanical equipment is easily taken 
care of, and operation can be largely a 
matter of routine. 

Acknowledgment.—The foregoing is 
an abstract of a paper presented Feb. 
12 at the fifth annual meeting of the 
Kansas Waterworks Association. 

_ — 

Starch Coating for Painted Concrete 

If a coating of starch is applied to 
a painted concrete surface, the surface 
may be cleaned by washing away the 
coating. Following the washing a 
fresh coat may be applied. 





. 5—Interior View of Zeolite Plant at Mangum, Okla., Showing Operating Control Tables with 


Two Zeolite Beds in Background 
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Hackensack Water Co. Will 
Have Central Service Yard 


Development of the new Hackensack 
yard of the Hackensack Water Com- 
pany, located near the Fairmount 
Avenue station of the New Jersey & 
New York Railroad in North Hacken- 
sack, N. J. is proceeding rapidly, and 
by Spring the yard will begin to func- 
tion as the distribution and service 
center of the towns supplied by the 
company. 


A railroad siding about 800 ft. long 
has been installed, and a travelling 
gantry crane with an overall span of 
120 feet has been erected in order 
speedily and economically to unload and 
handle pipe and other heavy materials. 
Pipe will be stored there this winter. 


Grading, which involves the excava- 
tion and removal of 9,500 cu. yd. of 
earth, is under way, following the in- 
stallation of a drainage system. The 
lower level of the site will be raised 
from one to three feet, and the upper 
grade fronting on Hackensack Street 
will be lowered and straightened by a 
concrete retaining wall. Building op- 
erations will commence as soon as prac- 
ticable. 


The property is 1,000 ft. long and 200 
ft. wide with an entrance on Temple 
Avenue and on Hackensack Avenue. 
Fronting the lower court will be a large 
warehouse one story high, and an office 
building to house the construction divi- 
sion staff. 


On the upper level is the rear of the 
office structure and fronting on a cen- 
tral court will be a motor vehicle repair 
shop, facilities for employees, and gar- 
ages for both large and small trucks. 
The plans provide for extensions to the 
garages and for a meter repair and 
testing shop. 


The purpose of the yard, according 
to the President of the Company, 
Nicholas S. Hill, Jr., is the consolida- 
tion of supplies and materials and of 
transportation and construction control. 
Operating in connection with the Cen- 
tral Service Bureau of the Company 
at Weehawken, the new division yard 
will enable the water supply organiza- 
tion to respond more readily to the 
needs of the communities served. 


The company now maintains pipe 
yards at Englewood, Hackensack, Carl- 
stadt, New Milford, and Westwood. 
These are being merged into one me- 
chanically served yard, eliminating the 
hand loading of pipe at scattered rail- 
road stations. 

i 

1930 Convention of Southeastern Sec- 
tion, A. W. W. A.—The 19th annual 
convention of the Southeastern Section 
of the American Water Works Asso- 
ciation will be held in Savannah, Ga., 
April 15, 16, and 17. W. H. Chapman, 
Laurens, S, C., is secretary-treasurer. 
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Announcing “Motive Power,” the 
Sixth Magazine of the 
Gillette Group 


Twenty-four years ago last month the first of the 
Gillette Group of magazines was launched, namely “En- 
gineering and Contracting.” A sixth member, “Motive 
Power,” now joins this group. In the order of senior- 
ity the group consists of: 

Engineering and Contracting. 

Roads and Streets. 

Water Works and Sewerage. 

Tiles and Tile Work. 

Motor Freight. 

Motive Power. 

Each of the six is a highly specialized magazine, and, 
with one exception, each is the circulation leader in its 
specialized field. 

“Motive Power” does not attempt to cover the broad 
field of prime movers, but only that part of the field 
in which the power units are portable. Perhaps with 
equal propriety its name might be Mobile Power. There 
is no other power magazine in this highly specialized 
field, but it seemed clear to the publisher that the time 
is ripe for the introduction of such a magazine. 

The problems of the designers and users of large 
stationary power units have only a general kinship with 
the problems that exist where small, portable power 
units are required. To make this strikingly evident 
take the problem of fuel efficiency in a turbogenerator 
plant of 50,000 kilowatts running continuously, and con- 
trast it with the fuel problem in a 5 horse-power gaso- 
line motor used intermittently to operate a construction 
derrick. In the first case the fuel consumption per 
kilowatt-hour is of paramount importance. In the sec- 
ond case it is of negligible importance. But in the case 
of the small portable power unit, there looms into 
prominence its ruggedness and ability to stand up un- 
der rough handling and when exposed to every sort of 
weather. Like the modern motor on an automobile it 
must be “fool proof,” in addition to which it must be 
“weather proof” and capable of working in a cloud of 
dust that would stifle a less rugged machine. 
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In a sense the portable power units that operate con 
struction machinery are mechanical mules, and lik: 
their muscular prototypes they must be able to wor! 
in dust, rain and mud, without balking on their roug! 
drivers. An experienced contractor knows this fact 
and always has known it, and that is why it was man: 
years before such a contractor could be induced to us: 
a gasoline engine; for in the early stages of the de 
velopment of that type of motive power units, the» 
were as unreliable as a Hottentot’s promise. The de- 
signers of those early gasoline engines were traine:: 
mechanical engineers, but their training had been in th: 
designing of large, stationary power units, that were 
operated by skilled mechanics, and they had yet to learn 
that there is a great deal of difference between sucl: 
conditions and those under which a mechanical mule 
must labor. 


The editor recalls that a large public utility com- 
pany once employed one of the most celebrated con- 
sulting power plant engineers to investigate and re- 
port on the make of automobile best adapted to their 
needs. The report was received and several scores of 
motor cars were purchased according to the recommen- 
dation of that engineer. But it soon developed that that 
make of car was very unsatisfactory. One of the of- 
ficers of the utility company told the editor that almost 
the poorest car for their uses was the one that had been 
recommended by that celebrated power plant engineer. 
The reason was that although he knew a great deal 
about large, stationary power units, his knowledge 
about small, portable units that would be subjected to 
shocks and rough, careless usage, was really nil. In 
brief, there are important differences in correctly de- 
signing stationary power units and portable power 
units. 

The designer of any machine should be very familiar 
with the conditions under which it is to be operated. 
And of course this is equally true of the buyer of the 
machine. The buyer often knows much more about 
these conditions than does the designer, so it is very 
important that the two shall meet to discuss their mu- 
tual problems. “Motive Power” expects to furnish a 
common meeting place for the exchange of facts and 
ideas. Here also will come the “dealer” in portable 
equipment operated by power, for he is not only a 
“middleman” in the sense that he buys to sell again, but 
in the sense that he conveys information from manu- 
facturer to ulfimate buyer and vice versa. He performs 
an important economic service in exercising both these 
functions. Also he should be so well informed as to the 
suitability of each device for any particular kind of 
service that he can give the best of advice to the ulti- 
mate buyer. Finally he should be able to instruct the 
user of the device as to its most effective handling and 
maintenance. Let no one think that this sort of “mid- 
dleman” is an economic burden whose profits should be 
eliminated by eliminating his services. Quite the con- 
trary. He performs services that can not be dispensed 
with without economic loss, and since the best of all 
ways of compensating men is to pay them in proportion 
to their performance, the profits made by such “mid- 
dlemen” are not to be begrudged, but rather to be re- 
garded as income earned by satisfactory service. 

“Motive Power” will naturally have as its readers the 
designers and manufacturers of mobile power units, 
the manufacturers who equip their machines with such 
units and the dealers who sell those machines to the 
ultimate users. No special attempt will be made to 
reach many of the ultimate users with “Motive Power,” 
although the most progressive of them will doubtless 
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yseribe for this magazine. Other power magazines 
-» mainly to ultimate users of power machinery. They 
--rform an excellent service in showing the power plant 
-jerintendent and the “engineman” how to operate 
rachinery with economy. “Motive Power” will not 
d:plicate that service to the ultimate user of power 
ucits, but will confine its efforts to aiding the designer 
and manufacturer of power units and accessory equip- 
ment, also the manufacturer who “powers” his portable 
machines, and the equipment dealer who distributes 
them to the ultimate user. 


Presidents, chief engineers, purchasing agents and 
other officials of manufacturing companies that use 
powered equipment and their dealers or distributors 
will comprise the major part of the subscription list of 
“Motive Power.” To give an idea of the extent of this 
field of mobile powered equipment the following par- 
tial list will serve: 


Construction machinery: 
Concrete mixers 
Road rollers 
Road graders 
Excavators 
Derricks and hoists 
Tractors 
Trench pumps 
Air compressors 
Conveyors 
Agricultural machinery 
Mining machinery 
Manufacturing machinery 
Logging machinery 
Oil field machinery 
Earth borers and drillers 
Portable saw rigs 
Lawn and golf course equipment 
Portable electric generators 
Welding equipment 
Spraying equipment 
Fire apparatus 
Pumps 
Washing machines 
Material handling machinery 
Motor trucks 


The first issue of “Motive Power” furnishes a rather 
extensive review of the newest developments in mobile 
power units and the uses to which they are put. 





Who Was Semmelweiss? 


When the editor was a college student he was taught 
that no material particles flow through a conductor 
where an electric current flows, and that it was merely 
a convenient “scientific fiction’ to picture an electric 
current as a flow of particles. We were told that a 
wire carrying a strong current is no heavier than 
when it carries no current; and this was regarded as 
conclusive proof of the non-materiality of the electric 
current. Shortly after that time, however, the great 
English physicist, J. J. Thomson, discovered the elec- 
tron and determined approximately its mass. Later it 
wis shown that when electrons flow through a con- 
ductor they cause electric currents and the concom- 
it.nt magnetic effects. So, after generations of teach- 
Inv that Benjamin Franklin was wrong in believing 
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electricity to be a current of material particles, we have 
come back to belief in Franklin’s theory. 


Similarly we were taught that heat is not a sub- 
stance, because hot bodies seemed to be no heavier than 
cold bodies. The old “phlogiston” theory of heat as a 
substance was ridiculed by our teachers. Now we 
know that all energy has mass and gravitates, and that 
the sun literally sends tons of heat to the earth. 


Yet in spite of the radical upset that many physical 
theories have experienced in recent years, not a little 
of the old cocksureness still dominates the minds of 
many scientists. Present to them any radically new 
theory, and you will become convinced that the typical 
scientist enjoys nothing quite so well as showing you 
how wrong you are, unless it be that he enjoys even 
more the assumption of an attitude of supreme in- 
difference to new theories. It took Einstein almost a 
generation to secure general recognition of the truth 
of his relativity theory. It took Agassiz two genera- 
tions to convince the majority of geologists that his ice- 
age theory is correct. Fourteen years after Lister had 
published his discoveries about the antiseptic treatment 
of wounds, three American surgeons (one an army 
surgeon) let the editor’s brother almost die for lack 
of such treatment. More than a decade after the 
efficacy of chlorination of water as a destroyer of 
typhoid germs was completely proved, thousands of 
Americans were dying of typhoid every year because 
doctors either did not know, or, knowing, did not tell 
the public to chlorinate all city water. And to this day 
you dare not drink the water that flows from the taps 
in many a European city. Since the cost of water 
chlorination is only 2 ct. per capita per annum, the 
cost does not prevent its use. What does? Ignorance 
unadulterated and almost universal. Fully three- 
fourths of the people on this globe do not know how 
to protect themselves against typhoid. But we need not 
brag, for the same was true in enlightened America 
only a few years ago. 


Speaking of Lister’s great discovery that dilute car- 
bolic acid treatment of wounds destroys septic bacteria, 
we are reminded of an even earlier discovery of similar 
nature that Lister had not heard of when he made his 
epochal discovery. We refer to a discovery made in 1847 
by Semmelweiss, Hungarian physician and research 
genius. He found that by washing their hands with 
chlorinated lime water, physicians in the lying-in 
wards of his hospital were soon able to reduce the 
former mortality ratio of 12 per cent to 3 per cent and 
later to but slightly more than 1 per cent. Semmel- 
weiss was just an assistant professor in the maternity 
department in Vienna, and had graduated only three 
years before he made this great discovery. His su- 
perior officer, one Dr. Klein, was so “blinded by 
jealousy and vanity” that he “drove Semmelweiss from 
Vienna in 1849.” But in the following year Semmel- 
weiss repeated his great achievement in another hos- 
pital, where he reduced the mortality well below 1 per 
cent. He taught other physicians his methods, and in 
1861 he published a very full account of it. Lister’s 
antiseptic experiments were not begun till 1864 and his 
first publication on the subject was in 1867, six years 
after Semmelweiss had published his first complete 
account of antiseptic treatment in puerperal cases. It 
matters little that Lister was a surgeon and Semmel- 
weiss a physician. It does matter, however, that 
Lister had not heard of Semmelweiss, for that is an 
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excellent illustration of the ill results of scientific 
skepticism and professional jealousy. Semmelweiss 
later was a prophet, but without honor abroad and 
with scant honor at home. Lister was fortunately and 
deservedly raised to the British peerage by his dis- 
covery of antiseptic treatment, yet even his methods 
remained unused in many parts of America well into 
the 80’s. Tell us why. 


In Kleinn’s attitude toward Semmelweiss we see, in 
extreme form, what probably occurs in mild form far 
oftener than is supposed, namely an attitude of jealous 
intolerance. Let any radically new theory be presented 
before a professional body, and note either the acri- 
mony and sarcasm with which it is usually greeted, or 
the silence that so often speaks contempt. Note the 
eagerness and the evident delight with which some ap- 
parent defect in a new theory is pointed out. Noting 
such evidences, be disillusioned if your illusion has been 
that scientists are of an emotional structure that differs 
from that of other men. 


Ignatz Phillipp Semmelweiss, research genius, died 
broken hearted and in poverty at the age of 47. Where 
was Fame dallying that month of May, 1847, when 
Semmelweiss demonstrated the effectiveness of anti- 
septic treatment? Holding converse with Jealousy? 





“Scientific Caution” Often Born 
of Ignorance of the Science 


of Probability 


When a new theory knocks at the portals of estab- 
lished science asking admittance, it is commonly met 
with this question: What authorities vouch for your 
truth? While this is a reasonable question on the 
part of a layman, it is wholly unreasonable on the 
part of scientists who specialize in the field to which 
the theory relates. They should ask not who is sponsor 
for the truth of the theory, but what facts indorse it. 
As a case in point we may quote from Prof. Gold- 
thwait’s preface to Antevs’ “Recession of the Last Ice 
Sheet in New England.” Speaking of Agassiz’s ice- 
age theory he says: “American geologists for 20 or 
30 years hesitated to accept the new explanation (of 
drift phenomena), owing to the difficulty of conceiving 
a glacier so thick and so extensive that it could spread 
its records continuously across uplands and _ valleys. 
The unhappy effect of an inhospitable attitude toward 
a new theory and new methods was clearly illustrated 
here during the period from 1841 to 1870, when the 
glacial theory was on probation. Lively discussions of 
it, as reported in contemporary proceedings of our sci- 
entific societies, betray the human tendency to judge a 
theory by the number and prestige of its adherents 
and converts instead of by careful and impartial con- 
sideration of the evidence.” 


There is in such cases—and they may be said to 
be typical—abundant evidence of a combination of pro- 
fessional jealousy and ignorance of research methods 
that is most discouraging. Since there is little hope 
of changing human nature save by slow evolution, we 
will not discuss the professional jealousy feature of 
the opposition to a new theory. As to removing ig- 
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norance of researcn methods, there is much more hope 
In fact, it is certain that this can be accomplished. 


To begin with, all scientific men should be taugh 
to read the history of science enough to see for them 
selves that every theory was not only imperfect a 
its birth, but has remained imperfect to the presen 
day. Once this fact is fully grasped, it becomes obvi- 
ous that no theory should ever be rejected because o° 
its defects, provided only that it is in accord with «. 
sufficient body of facts to render its fundamental trut), 
at least possible. Scientists not well enough read t» 
have come to this conclusion are prone to seek for « 
defect in any new theory, and exultantly hold it alof 
as proof conclusive that the theory is false. “False i: 
one, false in all’ may be a good maxim by which io 
judge the reliability of a witness, but it is the poorest 
of guides in judging the merit of a theory. 


Most of us know that an invention is invariably 
so defective in the early stages of its development that 
it looks hopeless to all but the inventor himself. Much 
the same is true of a new scientific theory. Every- 
one but its discoverer is prone to regard it as fan- 
tastic. The discoverer alone sees in it possibilities of 
development. 


Theories always develop. A theory starts as a rather 
crude explanation, suggested by some analogy between 
a well known phenomenon that the theory aims to 
explain. Gradually it becomes evident that while the 
two phenomena are somewhat alike, they differ enough 
to make it necessary to modify the embryonic theory. 
And so, step by step, the theory is modified to bring it 
into closer and closer accord with the facts. Perfect 
accord is never attained. Until Einstein appeared on 
the scene, there was at least one theory, namely, New- 
ton’s theory of gravitation, that was regarded as per- 
fect. But behold the recent change of scientific belief! 


Jevons was the first scientific writer, we believe, to 
voice the opinion that no scientific law is perfect. In 
his “Principles of Science,” p. 450, he says: “The 
further we advance in any generalization, the more 
numerous and intricate are the exceptional cases still 
demanding further treatment. The experiments of 
Boyle, Mariotte, Dalton, Gay-Lussac, and others, upon 
the physical properties of gases might seem to have 
exhausted that subject by showing that all gases obey 
the same laws as regards temperature, pressure and 
volume. But in reality these laws are only approxi- 
mately true, and the divergencies have afforded a wide 
and yet quite unexhausted field for further general- 
ization.” On an earlier page (146) he said: “Seldom, 
indeed, shall we have a theory free from difficulties 
and apparent inconsistency with facts. Almost 
every problem in science thus takes the form of a 
balance of probabilities.” 


This last sentence gives us another clue to the reluct- 
ance of scientists to endorse a new. theory. Very few 
of them seem to know how to weigh a probability. 
Yet without that sort of knowledge they are incapable 
of passing safe judgment upon any theory that is 
susceptible of test by a probability calculation. Un- 
doubtedly “scientific caution” is usually born of a tim- 
idity that springs from lack of knowledge of that 
branch of science known as Probability. 
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THE TELEPHONE BRINGS THE ADVANTAGES THAT COMFORT AND CONVENIENCE GIVE TO LIVING 





‘This is the 
telephones mission 


An Advertisement of the American Telephone and Telegraph Company 


IN THIS COUNTRY, a new type of civiliza- 
tion is being reared—a civilization of 
better opportunity for the average man, 
comfort and convenience, business enter- 
prise and higher standards that enrich 
the daily life of all the people. 

To build for this new age, the Bell 
System in 1929 expended more than 550 
million dollars. These millions were used 
to add new plant and further improve 
service. Hundreds of new buildings, mil- 
lions of miles of wire, chiefly in cable, 
eight hundred thousand new tele- 
phones—these were some of the 
items in the year’s program of 








construction. At the same time, bette 
records were made for speed and accu- 
racy in service. 

This American development of instan- 
taneous communication, of fast, far-reach- 
ing speech, belongs not to the few, but 
to the many. 

It is the aim of the Bell System to 
permit each personality to express itself 
without regard to distance. 

This is part of the telephone ideal that 
anyone, anywhere, shall be able to talk 
quickly and at reasonable cost with 
anyone, anywhere else. There is no 
standing still in the Bell System. 











DISTRIBUTOR NEws 


The Distributor’s Department in 
the Gillette Construction Group 





Link-Belt Opens Vancouver 
Branch Office 


Link-Belt, Limited, recently opened 
a branch office in the Standard Bank 
Building, 510 West Hastings St., Van- 
couver, B. C., placing their experienced 
engineer, Mr. Frank B. Wetherill, in 
charge. 

Mr. Wetherill joined the Link-Belt 
organization 15 years ago, and for a 
number of years has been manager of 
the company’s office and warehouse in 
Portland, Oregon. He is well versed 


in the application of materials handling 
and power transmitting machinery to 
the needs of industry in the Pacific 
Northwest. 





Frank B. Wetherill, Manager, Link-Belt, Ltd., 


Vancouver, B. C. 


In establishing this new office, an- 
nouncement states that it is the aim to 
supplement the service which has been 


rendered through Fleck Bros., Ltd., 
Canadian Fairbanks-Morse Co., Ltd., 
and A. R. Williams Machinery Com- 


pany, Ltd., who, it is stated, will 
continue as official distributors of Link- 
Belt chain and other merchandise ma- 
terial. 

Mr. Wetherill will not only make 
use of the large manufacturing works 
at Toronto and Elmira, Ontario, but 
will have available the plants, ware- 
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houses and engineering facilities of the 
Pacific Division, Link-Belt Company. 
The nearest shop and warehouse of 
this division is located in Seattle, 
Washington. 


The Trend of the Times 


Better distribution of materials and 
supplies is a definite trend of the times 
and interested manufacturers are 
eagerly seeking ways to follow this 
trend, which is a logical step in the 
simplification program which was fos- 
tered by President Hoover while he 
was Secretary of State. 

One result of this movement toward 
better distribution is the locating of 
large stocks of standard parts required 
by industry, in_ strategic centers 
throughout the country—a result which 
benefits both the maker and _ user. 
Coupled with the trend toward sim- 
plification, it reduces losses formerly 
incurred by users in paying premiums 
of time and money for special goods 
shipped from distant points. 

An exponent of this modern dis- 
tribution efficiency is the Link-Belt 
Company, Indianapolis, Indiana, known 
for over 50 years as a manufacturer 
of power transmission and materials 
handling equipment. For the past six 
years their distributors have carried in 
stock their silent chain drives. They 
now announce a further extension of 
power transmission service by arrang- 
ing with their local distributors for 
the stocking of Link-Belt roller chain 
drives (the two wheels and the chain). 
It is believed that this stepping up of 
service will add in point of economy 
and convenience because of the large 
percentage of power transmission jobs 
employing these types of drives. 

To enable users to take fullest ad- 
vantage of this service, Link-Belt has 
further prepared an entirely new data 
book, giving information and _ tables 
from which the user can select the 
drive needed for his purpose and order 
from the nearest distributor. 

oo 


D. Tracy Joins Headley 


Company 
Headley Emulsified Products Com- 
pany, manufacturers of emulsified 
asphalts, announces the appointment of 
M. D. Tracy as general sales manager. 
Mr. Tracy brings to their organiza- 
tion an excellent merchandising and 
selling record extending over a number 
of years as sales manager for The 
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White Company, and later, Gene:al 
Motors Truck Company. 

Mr. Edgar S. Ross, president of the 
company, states that an extensive na- 
tional sales and distributing organiza- 
tion will be developed as well as South 
American and foreign trade. 

Offices of the company are in the 
Franklin Trust Building, Philadelphia, 
with plants at Marcus Hook, Pennsyl- 
vania, and Memphis, Tennessee. 





Inland Steel Arranges for 
Acquisition of Coal Mine 


Subject only to the investigation of 
titles and other legal requirements, the 
Inland Steel Company has purchased 
from Elk Horn Coal Corporation the 
latter’s Wheelright Mine with its plant 
and equipment in the Eastern Ken- 
tucky coal district, and has leased from 
the Elk Horn company about 11,000 
acres of coal, according to statement of 
Mr. J. L. Block, vice-president of the 
Inland Company. 

Announcement states that substantial 
improvements will be made in the plant 
and equipment to bring production up 
to approximately one million tons per 
year. This will give the Inland Steel 
Company an adequate reserve of high 
grade by-product coal, it is said. 


AEE! a NI 
Clarence W. Hodges 


Mr. Clarence W. Hodges, general 
purchasing agent of the Worthington 
Pump and Machinery Corporation died 
at Paterson, New Jersey, on January 
17th. Although he was seemingly in 
the best of health, he was taken sud- 
denly ill and died at the Paterson Hos- 
pital as the result of an operation. 

Mr. Hodges was born at Randolph, 
Vermont, May 15, 1876, and was 
graduated from Williams College with 
the class of 1900. For some years he 
was employed by the American Loco- 
motive Company as purchasing agent, 
and since 1918 he had been employed in 
the same capacity by the Worthington 
Corporation. 

Funeral services were held at the 
West Side Presbyterian Church, Ridge 
wood, New Jersey, on January 1th, 
and burial was at Randolph, Vermont. 
Mr. Hodges was a member of the Phi 
Gamma Delta Fraternity and of the 
Ridgewood Country Club. He is sur 
vived by his widow and four sons. 
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One of the finest and largest water supply systems 
in the country is now in course of construction for 
the city of Albany, New York. Two lakes with a 
total capacity of more than twelve and one-half 
billion gallons are being built twenty miles up in 
the hills. To carry the water from these lakes, the 
engineers and city officials agreed on the specifi- 
cation of a cast iron conduit 48 inches in diameter 
and twenty miles long. 


This giant water main is estimated to have a 
load capacity of 45 million gallons per day, or more 
than twice the needs of the present city. In other 
words, this main is planned to supply abundant 
water when Albany has grown to twice its present 
size—fifty or one hundred years from now. 

Cast iron pipe was specified for this Albany job 
for the same reason that it is being chosen by many 
other enterprising cities, its proved durability. Cast 
iron has a record behind it which no other under- 


Albany abundantly supplied with water 


ground pressure pipe material can equal. There 
are cast iron mains in active service today which 
were laid more than a century ago. 

Cast iron pipe marked with the“Q-check” symbol, 
as shown above, is produced by modern methods 
in accordance with established technical specifi- 
cations. This “Q-check” symbol has been adopted 
as the trade mark of The Cast Iron Pipe Research 
Association. 


For further facts about cast iron pipe write to Thomas F. 
Wolfe, Research Engineer, Peoples Gas Bldg., Chicago. 

The Cast Iron Pipe Research Association is a service or- 
ganization of leading pipe founders, formed to promote the 
scientific i improvement and use of cast iron pipe. Pipe bear- 
ing the “Q-check” mark may be obtained from the following: 
Alabama Pipe Company, Anniston, Ala.; American Cast Iron 
Pipe Company, Birmingham, Ala.; James B. Clow & Sons, 
219 N. Talman Avenue, Chicago, IIl.; Donaldson Iron Com- 
pany. Emaus, Pa.; Glamorgan Pipe and Foundry Company, 
Lynchburg, Va.; Lynchburg Foundry Company, Lynchburg, 
Va.; National Ca-t Iron Pipe Company, Birmingham, Ala.; 
United States Pipe and Foundry Company, Burlington, N. J.; 
Warren Foundry and Pipe Company, 11 Broadway, New York. 
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Peerless Pump Increases 


Service Facilities 


A lease has been taken on the More- 
Pak Building, located at the corner of 
Sacramento and H Streets, Fresno, 
California, in order to give them in- 
creased facilities for furnishing service 
in the northern part of the state. 

Floor area in the new building is 
said to be approximately 25,000 square 
feet. The building is being remodeled 
and will contain a fully equipped ma- 
chine shop and assembling plant to take 
care of all kinds of pump repair work 
and service. A complete stock of parts 
will be on hand and a complete pump 
can be assembled and installed on 
twenty-four hours notice. 

Sales and service from this branch 
of the Peerless Company will be in 
charge of Mr. L. A. Harnish, who for 
the past four years has served the com- 
pany in this capacity. He has at his 
disposal a large staff of men and cars 
to care for service and make installa- 
tions of new units. 

Shop work will be under the direc- 
tion of Mr. A. J. Anderson, who for 
some time was in charge of the San 
Jose branch. Twelve men are kept 
busy in the field service department, 
and it is expected that ten to fifteen 
first class mechanics and machinists 
will be employed in the shop. 

Mr. E. F. Lewis who has been in 
the deep well turbine pump business 
for twenty-six years is the vice-presi- 
dent of the Peerless Pump Company, 
and Mr. Walter A. Johnson, another 
pioneer in the deep well pump indus- 
try, is the sales manager. Mr. J. R. 
Gilbert is assistant sales manager, and 
Mr. O. F. Blabon, who has been asso- 
ciated with the company for several 
years is chief engineer. 

It is stated that many new and im- 
proved features are incorporated in the 
latest models of Peerless Pumps, and 
several new units have been added. 
Peerless units range in size from the 
new Peerless Junior delivering from 25 
to 200 gallons per minute, up to those 
giving from 150 to 9,000 gallons per 
minute. 

The latest Peerless pumps will be on 
display at the new headquarters in 
Fresno where the officers will be 
pleased to greet their friends and show 
them the “works.” 

poniiiliscanimenie 


Roots Merges 


The P. H. & F. M. Roots Company, 
original patentees and for seventy years 
manufacturers of Rotary Positive Blow- 
ers, Pumps and Meters has merged with 
other interests and is now under the 
control of the Stacey Engineering Com- 
pany of Columbus, Ohio, according to 
recent announcement. 

The new organization includes the 
P. H. & F. M. Roots Company and the 
Connersville Blower Company, both of 
Connersville, Indiana, the Wilbraham- 
Green Blower Company of Pottstown, 
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Pennsylvania, and the Stacey Brothers 
Gas Construction Company of Cincin- 
nati, Ohio. 

Heading the list of officers, Colonel 
Carmi A. Thompson, of Cleveland, was 
elected president; Corwin Abbott, 
vice-president and general manager; 
Fletcher S. Heath of Columbus, Ohio, 
vice-president; and Erle G. Meeks, 
secretary and treasurer. Charles T. 
Gordon will continue as general super- 
intendent. Announcement states that 
Mr. E. D. Johnston, who for the past 
forty-five years has been connected with 
the P. H. & F. M. Roots Company, has 
resigned as president of the company 
and has retired from active business. 

The new board of directors consists 
of Colonel Thompson, F. S. Heath and 
C. A. Ward of Columbus, Ohio, W. B. 
Stacey of Cincinnati, J. T. Wilkin, 
Corwin Abbott and Charles T. Gordon 
of Connersville. 

All companies involved in the merger 
will maintain their separate identities 
and organizations, and will continue to 
operate separately until the final plans 
of the merger can be consummated. 


_ 


A. M. Byers Co. Increases 


Sales Facilities 

Some time ago the A. M. Byers Com- 
pany started on a program of expan- 
sion on a wide scale to meet the in- 
creasing demand for wrought iron pipe, 
and as a further step in the expansion 
program announcement has just been 
made by Mr. L. M. Johnston, executive 
vice-president, of a reorganization 
of sales and distributing facilities 
throughout the country. 

The new arrangement calls for re- 
alignment of sales territories, involving 
the promotion of nine members of the 
Byers organization to division manager- 
ships. The following statement has 
been issued by Mr. Johnston: 

“Figures just compiled for the close 
of the calendar year show a continued 
and marked growth of demand for the 
special services rendered by wrought 
iron, particularly where corrosion and 
vibration are problems. The increases 
are especially notable in standard sizes 
for home and building installations and 
replacements. 

“The program we have undertaken 
with regard to our sales and dis- 
tributing organization is designed to 
improve and speed up service for 
builders and contractors, as well as for 
the marine, railroad and oil industries 
and other special fields.” 

Mr. Johnston further states that the 
new ten million dollar plant which the 
Byers Company is erecting just north 
of Ambridge, Pennsylvania, is nearing 
completion, and will be devoted exclu- 
sively to the production of wrought iron 
by the “Byers New Process” developed 
by Dr. James Aston, consulting metal- 
lurgist for the Byers Company and 
director of the department of mining 
and metallurgy at Carnegie Institute 
of Technology. 








The nine division headquarters of thi: 
company, and their managers are 
Boston, A. A. Gatheman; New York 
G. W. Hamill; Philadelphia, J. C 
Chaffe; Atlanta, A. D. Sheere; Houston 
H. B. Weathersby; Pittsburgh, G. E 
Clifford; Chicago, M. G. Henderson 
San Francisco, H. K. Browning; Tulsa 
F. W. DeLuce. Railroad business re 
mains under the direction of J. H. Ains 
worth, director of sales, with head 
quarters in Pittsburgh. 


— 





Industrial Equipment Offers 


Service in Far West 


One of the well equipped distributo: 
organizations in the far west is that of 
the Industrial Equipment Company, 
located at 360 E. Morrison St., Port- 
land, Ore. 


For manufacturers who wish to main- 
tain an agency and carry stock in 
Portland, they offer centrally located 
display and storage space, and steno- 
graphic and telephone service. Sepa- 
rate office space is offered to manufac- 
turers’ representatives who wish their 
own offices, and wires, telephone calls 
and mail coming to them during ab- 
sence from city are cared for by the 
Industrial Equipment office force. 


The warehouse of this company is lo- 
cated on a spur track, well situated with 
reference to freight sheds, and the 
company has facilities for packing and 
shipping. They are now representing 
the McCormick-Deering Tractors, The 
Trackson Company, Bay City Shovels, 
Inc., Skagit Steel & Iron Works and 
Willamette-Ersted Company. Mr. Ed- 
ward S. Marnon is manager. 


<i 
— 


Announcement 
The United States & Foundry Com- 
pany of Burlington, New Jersey, has 
issued an announcement concerning 
deLavaud pipe. 


They state that it seems to be the 
general belief that deLavaud pipe is 
manufactured only in the thicknesses 
and weights prescribed in the United 
States Government specifications. 





Announcement states that their com- 
pany is constantly furnishing this 
product in strict accordance to the 
thicknesses and weights of the Ameri- 
can Water Works Association and 
American Gas Association specifica- 
tions, and they are equipped to manu- 
facture any thickness or weight that 
may be required. 


—<ti 
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Chain Belt Company sales for 1929 
are announced as just over eight mil- 
lion dollars. This is nine hundred 
thousand dollars more than in 1923, 
according to C. F. Messinger, General 
Sales Manager. It is expected that the 
Chain Belt Company’s earnings for 
1929 will be $7.00 per share. For 1923, 
they were $5.27, and the average for 
five years is $5.10. 

















YOUR OLD ROADS 


Save Money on 
Construction 
and Upkeep ~ 


Dirt roads and gravel roads can be made into year ’round, farm- 
to-market highways with various treatments combining mineral 
= aggregate with asphalt road oil or cut back asphalt. 








i Such roads are possible with a small appropriation. The present 
surfacing is not discarded, but is used as a base. The county already 
has the equipment to do the work. This work requires little labor, 
as most of it is done by machinery. 


These roads are durable. The material is not blown away, but 
is conserved — it is left on the ground. The road is made better 
through use. 


Thousands of miles of roads in hundreds of counties in the Mid- 
dle West have been improved with the above treatments, and 
given complete satisfaction. Because of their low cost, durability 


Minnesota State Highway. Treatment of subgrade and economy of maintenance, such improved roads can be had in 
with Standard Asphalt Road Oil. Note smooth, 


' dustless surface which is in good condition through- your county — this year. 
vaca te Mail the coupon below for specifications and full information. 
Pt al 

Four proven road treatments, one as you can maintain the gravel road. 
of which will fit into your When Standard Asphalt Road Oilis 
road surfacing program specified, the surface obtained will 
: : be hard and smooth the year ‘round. 

Preparing Sub-grade with Standard f 
Asphalt Road Oil prior to the appli- Surface Treating of Hard Sur- 
cation of gravel. When subgrades faced Roads, such as compacted 
are treated by this method and cov- gravel, crushed rock and other hard 
ered with 350 cubic yards of gravel surfaces, with Stanolind Cut Back 
per mile, the asphalt road oil does Asphalt is an economical way of 
two important things: it holds the maintaining these roads. It entirely 


r : gravel in place, and waterproofs the eliminates dust and cutting up in 
South Dakota Highway. Three inches of gravel be- sulicsidin bad weather. 
ing treated with Standard Asphalt Road Oil by the SsUDg eUe. 
mixed-in-place method. This method insures a dur- Mixed-on-the-Road Method. An Stanolind Cut Back Asphalt Re- 


able, year’round riding surface. untreated gravel road carrying 500 tread (or mixed-in-place method) is 

] cars a day loses approximately an a practical method for building a 

inch of surface a year through dust, wearing surface on present road 

which is costly waste. You can treat bases. This type of road is easily and 

three inches of this gravel by the quickly constructed. It is non-skid 

mixed-in- place method as cheaply and durable. The cost comes within 
that of building standard low cost 
improved roads. 


Standard Oil Company 
(Indiana) 
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Linn County, Iowa, September, 1929. Stanolind Sad Oi "d Dian, 

Cut Back Asphalt retread just after the keystone Wdre,. ang Cur» imp 

has been applied. This method of road improve- ; ack Ant ovi “" 

ment is an economical way of salvaging your old City ae Pha, Sec, 
road bases. j — 
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— Sor Low Cost Improved Roads 
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SERVICE EXCHANGE 


Manufacturers or Distributors 




















Editor’s Note.—From time to time we receive 
letters from distributors wishing to be put in 
touch with manufacturers of certain lines of 
equipment, or from manufacturers seeking 
representatives for their products. Items of this 
kind will be published and names and addresses 
furnished interested persons upon request. 





New Lines Wanted 


Distributor thoroughly familiar with 
bituminous materials and equipment 
for handling, wishes to add to present 
lines. Covers Wisconsin and Illinois 
territory. 





Canadian distributor of equipment 
for water softening, filtration, sewage 
purification and pumping is interested 
in securing exclusive sales rights for 
kindred equipment in the Dominion. 





Distributor covering New Jersey and 
New York territory would like to se- 
cure a line of street markers or other 
traffic equipment on exclusive basis. 





Equipment distributor in Pacific 
Northwest desires line of road building 
equipment, structural building equip- 
ment, dump bodies and truck hoists. 





Distributors of contractors’ and build- 
ers’ machinery and equipment are seek- 
ing line of road forms, road finishers, 
batcher plants, clamshell buckets and 
drag line buckets, for northern Cali- 
fornia terirtory. Now stocking equip- 
ment for several well known machinery 
manufacturers. 





Manufacturers’ agents representing 
well known lines of water works equip- 
ment desire to secure line of pipe push- 
ers and other similar equipment for 
California and western Nevada terri- 
tory. 





Road machinery distributor would like 
to secure exclusive sales rights for 
state of Mississippi for line of auto- 
matic or self-loading wheeled scraper. 





A Michigan distributor, with many 
years’ experience, representing at this 
time prominent manufacturers of pump- 
ing machinery, offers the services of 
an established representative to manu- 
facturers needing increased facilities 
in this region. 





Manufacturers’ representatives lo- 
cated in New York would like to add 
line of heavy contractors’ equipment of 
established reputation, other than the 
lines now handled by them. They would 
like exclusive sales rights for such 
equipment. 
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Equipment distributor located in 
Michigan desires to add two or three 
good lines to serve territory in south- 
eastern part of state. 





Wanted for Buffalo, Niagara Frontier 
and Western New York territory a good 
power and heating boiler account. 





Distributor of building specialties 
covering a territory of 100 mile radius 
from Chicago is equipped to represent 
additional lines. 





Machinery distributor established in 
Porto Rico and Santo Domingo would 
be pleased to make arrangements to 
take on new lines in these territories. 





Machinery company in the east is 
interested in representing established 
lines of road machinery, with the ex- 
ception of graders. 

<< —___. 


Representatives Wanted 
One of the leading manufacturers of 
surveying instruments in the United 
States is seeking responsible agents in 
all sections of the country. Instruments 
are nationally advertised in all leading 
engineering journals. 





Manufacturer of paving expansion 
joints is seeking distributors and man- 
ufacturers’ agents in good, unassigned 
territory. 


Manufacturer of air compressors and 
contractors tools has number of de- 
sirable territories open. Full co-opera- 
tion will be extended to distributors. 








Manufacturer of patented reflecting 
signs and devices desires representative 
for New York City, Long Island, West- 
chester County and adjacent territory. 
Some one selling other products to 
municipalities preferred. 





District representatives wanted for 
sanitary engineering specialty used ex- 
tensively in the water works, sewage 
and swimming pool fields. 





Manufacturer of truck, adapted to 
many uses, has attractive territory open 
in Missouri, Kentucky, Karas, Ne- 
braska and several southern states. 





Manufacturer of patented luminous 
highway danger signs and signals is 
interested in securing aggressive rep- 
resentation in various parts of this 
country and Canada. 





Manufacturer of excavating equip- 
ment desires to build up distribution 
organization throughout the country. 





Manufacturer of non-clogging sew- 
age pumps, both horizontal and vertical, 
as well as water works pumps suitable 
for municipalities of 50,000 or 60,000 
people, is interested in securing addi- 
tional sales representation. 





Well established manufacturers’ rep- 
resentatives wanted to handle sand and 
gravel pumps and equipment, in key 
cities, by successful manufacturer of 
high grade dredging pumps and hy- 
draulic dredging equipment. Give 
character of equipment now being 
handled and territory covered. 





Manufacturer of hoisting machinery 
and air compressors has open territory 
in New York and New England states 
for aggressive distributor. 





Distributors wanted for deep-well 
turbine pumping unit. Product serves 
small industrial plants, private estates 
and farmers. 


Manufacturer of water works brass 
goods would like to make proposition 
to manufacturers’ representatives call- 
ing on water works’ trade. 








Attractive territory available for ex- 
perienced men to handle contractors’ 
labor-saving equipment by old estab- 
lished company. Equipment backed by 
national advertising. 





A manufacturer of paving expansion 
joints is looking for distributors for 
northern California territory. 





Manufacturer of metal lath, corner 
beads, channels and reinforcing mesh 
desires to secure distributors for prod- 
ucts in the southwest and middlewest. 





Manufacturer of threadless pipe 
couplings and tees, with rapidly grow- 
ing business, is seeking additional rep- 
resentatives. 


Manufacturer of metal tie and spacer 
wishes to establish distributing points 
throughout the country. 








Manufacturer of mechanical spread- 
ers for cover material desires repre- 
sentation by organizations covering 
entire states. Several desirable states 
are still open. Number of inquiries 
now on hand for spreaders require im- 
mediate follow up. 





Manufacturer of complete line of 
construction equipment, mixers, saw 
rigs, plaster and mortar mixers and 
pumps has an open territory in the 
state of Maine and is looking for an 
aggressive distributor to represent him 
there. 


Long established and well-known 
manufacturer of industrial locomotives 
wishes to make contacts with qualified 
distributors. Locomotive line includes 
steam, gasoline, gas-electric and oil- 
electric. Supported by national trade 
journal advertising. 
























































GOLDEN-ANDERSON 


Patent Automatic Cushioned 
Controlling Float Valves 


Adapted to 
automatically 
maintain a 
uniform wa- 
ter level in 
feed - water 
heaters, 
tanks,  reser- 
voirs, and 
pans. Very 
sensitive. 
Operating on 
%-in. to %- 
in. variation. 
No exhaust 
or expensive 
water waste. 
Can be fur- 
nished for hot or cold initial 


Automatically 









nected as to 

















REMEMBER water mains. 

Valves cushioned at all times 

by air and water. No water 
hammer or bursting mains, 












water supply. teliable and 
dependable under varying 
pressure. 








Sizes % in. to 24 in, 





GOLDEN-ANDERSON 


Pat. Automatic Cushioned 
Water Pressure Regulating 
Valves 


. Maintain a constant re- 
duced pressure regardless 
of fluctuations on high @ 
pressure side. 

















1. Especialiy 
adapted for 
Water Service. 

2. For High or 
Low Pressure. 


~ 











2. Perfectly Cushioned by 
water and air. No metal- ©. ee 
to metal seats. Chattering, 
3. The best valve made for jag Hammering 
maintaining a constant low or Sticking. 
pressure where consump- 4. Globe or An- 
tion is continuous. gle Patterns up 
4. Operates quickly or slowly to 24 in. 
as required—No attention 5. Especially 
necessary. adapted for 
5. Positively no hammering hydraulic ele- 


4 sticking. Sizes to 24 vator service. 
n. 


GOLDEN-ANDERSON 


Automatic “Cushioned” Controlling Altitude Valves 
Cushion All Water Surges 


stage of water in reservoirs, tanks and 
standpipes. They do away with the an- 
noyances of Freezing Valves and Float 
fixtures inside of the Tanks or Floats 
and Fixtures outside of Tanks. ‘Three 
Ways of Closing These Valves.’’ 
lst—Automatically, by water. 
2nd—By electricity, if desired. 
3rd—By Hand. 
May also be arranged to automatically 
close when a break occurs in the mains, 
When necessary they may be so con- 
“work both ways’’ on a 
single line of pipe. 
The double cushion effect of air and 
water eliminates water hammer. 
There are no dangerous surges to burst 


Golden-Anderson Valve Specialty Co. 
1385 Fulton Bldg., Pittsburgh, Pa. 


GOLDEN-ANDERSON 
Pat. Automatic Double Cushioned 
Check Valves 






GOLDEN-ANDERSON 


Patent Cushioned Water 
Relief Valves 





maintains a constant 





1Auto- 
matically 
relieve ea- 
cess pres- 
sure. 
















2. Prevent 
stress, 
strain and 
bursting of 
mains. 

















3. Correct 
mechanical 
construc- 
tion. 


Write for details. 


“Made with stop starter at- 
tachment for centrifugal 
pumps,” 








4. Perfect air 
cushioning. 

5. No metal-to-metal seats. 
No hammering or shocks. 

6. Angle and globe pattern. 
Sizes 3 to 24-in. 


and water 













GOLDEN-ANDERSON 


Pat. Automatic Cushioned 
Water Float Valves 


. Automatically Maintain Uniform Water Levels 
in Tanks, Standpipe, etc. 

Instantly Ad- 
justed to Oper- 
ate Quickly or 
Slowly. 


. Floats Swivel to 
Ang le— 
Satisfac- 


eo 





No yy tN 
mer or Shock. : 

. Cushioned by Sizes 4” 
Air and Water. to 24”. 














































































Modern... 
Efficient... 








Sanitary engineers the country over strenuously 
advocate glass enclosure for sludge beds. It 
offers a number of advantages indispensable to 
the up-to-date sewage system. 


Continuous operation. King Sludge Bed Enclo- 
sures make possible all-weather sludge drying. 
Rain or shine, winter or summer, the sludge 
beds are ready regularly for sludge removal. 


Greater capacity. By equipping the sludge bed 
with a King Enclosure, its capacity is increased 





KING Sludge Bed Enclosures for Up-to-date Systems 


between two and three times. Sludge may be 
run to a greater depth and dried more quickly. 
Elimination of odors. Through control of odors, 
King Enclosures practically eliminate all of- 
fensiveness of sludge beds. 

Attractive. King Enclosures are trim and neatly 
designed, vastly improving the appearance of the 
disposal plant. 

Let us tell you more fully about this modern 
trend in sewage disposal. Write for descriptive 
folder on King Sludge Bed Enclosures. 


KING CONSTRUCTION COMPANY 
533 Wheatfield St., North Tonawanda, N. Y. 








Yes—we would like you to mention WATER Works AND SEWERAGE. 








Gordon Huth Made Safety 


Director for Universal 
Atlas Cement Co. 


Rising from a machinist’s helper in 
1915, when he was 19 years old, to 
safety director for the largest cement 
company in the world at 33, is the 
experience of Gordon Huth of Duluth 
who on February 10 was appointed 
safety director for the Universal Atlas 
Cement Company, a subsidiary of the 
United States Steel Corporation, ac- 
cording to an announcement by B. F. 
Affleck, president of that company. 

Mr. Huth has been connected with 
the company for about 15 years, during 
11 of which he has been safety in- 
spector at Duluth. In his new position 
he will have his headquarters in 
Chicago. 

Advance announcement of Mr. Huth’s 
appointment was made on February 5 
at the monthly safety meeting of the 
Industrial Safety Committee of the 
Duluth Chamber of Commerce of which 
he was chairman. At that time a 
message was read from Mr. Affleck 
congratulating Duluth on the progress 
it had made in industrial safety and 
announcing the appointment of Mr. 
Huth to his new position. 

“In three different years,” reported 
Mr. Affleck, “the Duluth plant has won 
safety trophies for operating a year 
without a disabling accident. In one 
of these years it was the only cement 
plant in the United States to do this. 
This year it celebrated two years’ con- 
tinuous operation without an accident. 
The same safety measures in force at 
Duluth have been followed at our other 
plants with the result that accidents 
have decreased 94 per cent in 10 years.” 

a 


Max Berns Again Heads 
Advertising Council 
for C. A. C. 


On Jan. 27, the Advertising Council 
of the Chicago Association of Com- 
merce again elected Max A. Berns as 
chairman. Mr. Berns is active in the 
construction field, both in an engineer- 
ing and advertising capacity, and is 
publicity manager of the Universal 
Atlas Cement Company, a subsidiary 
of the United States Steel Corporation. 

The entire field of advertising is cov- 
ered by the Council, and the officers 
and directors associated with Mr. Berns 
are publishers of Chicago daily news- 
papers, advertising managers of large 
Chicago manufacturers and retailers, 
agency executives, direct mail pro- 
ducers, typographers and other groups. 

Mr. Berns’ work in the engineering 
and construction field has identified him 
with movements for winter building, 
for fire-safe construction, for grade 
separations and for wider roads and 
streets. He is a member of the exec- 
utive committee of the Chicago Asso- 
ciation of Commerce and also of the 


’ 
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general publicity committee of the as- 
sociation. He has also served as chair- 
man of the contractors and _ build- 
ing materials division of the associa- 
tion. He is a member of the advertis- 
ing committee of the United States 
Steel Corporation and a director of the 
Chicago Better Business Bureau. 





Max A. Berns, Chairman Advertising Council, 
Chicago Association of Commerce 


For sixteen years Mr. Berns was as- 
sociated with the Universal Portland 
Cement Company, with which the Atlas 
Portland Cement Company recently 
joined. He is a graduate of the Col- 
lege of Engineering, University of IIli- 
nois, and during the World War served 
as captain of Engineers, U. S. A. 
He is a member of the Chicago En- 
gineers’ Club, Western Society of 
Engineers, American Society of Civil 
Engineers, Society of American Mili- 
tary Engineers, Engineering Advertis- 
ers’ Association, National Industrial 
Advertisers’ Association and _ Inter- 
national Direct Mail Advertising Asso- 
ciation. 


ip, 
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Personnel Items from Bay 


City Shovels 


Several personnel changes have been 
announced by Bay City Shovels, Inc., 
of Bay City, Michigan, regarding dis- 
trict sales managers for this company. 

Mr. C. C. Johnson of Marion, Indi- 
ana, formerly connected with the Os- 
good Company, has been appointed 
district sales manager for Bay City 
Shovels in charge of Indiana and Ohio 
territory. 

Mr. C. H. Collier has been appointed 
district sales manager in charge of 
sales in the entire state of Texas with 
offices in the Burt Building, Dallas. 

Mr. R. D. Aldrich, formerly of Chi- 
cago, will be located at the factory office 
in Bay City as agency sales manager 
in charge of all distributors in the 
central district. 








The Eastern Contractors Equipment 
Company, Frederick, Maryland, will 
act as exclusive distributors of Bay 
City for the state of Maryland. 





Pomona Pump Company 
Appoints Argentine 


Representative 


In order to service the Argentine, a 
distributor for Pomona Pumps has been 
appointed by The Pomona Pump Com- 


pany. The David Hogg & Cia. is to 
represent this company in Buenos 
Aires. 


Don Frederic Klein has been ap- 
pointed to represent the same company 
in San Salvador, Central America. By 
reason of his engineering experience 
and installations carried out under his 
supervision, Mr. Klein is said to be well 
fitted for this new work. 

Several Pomona Pumps have been 
shipped recently to Australia for mu- 
nicipal service near Nhill, Victoria. Be- 
thune Brothers in Nhill are Pomona 
representatives. 

$$$ ——_<_— 


Announcement 


The firm of A. E. Moeller Company, 
manufacturers of hydrometers, barom- 
eters, thermometers and similar instru- 
ments, has been succeeded by the 
Moeller Instrument Company. 

Announcement states that ownership 
and management will continue as in 
the past with the following personnel: 
Charles E. Moeller, president and gen- 
eral manager; Max E. Moeller, vice- 
president and head of research depart- 
ment; Curt F. Moeller, treasurer and 
factory manager; Paul G. Moeller, sec- 
retary and director of sales department; 
Otto J. Moeller, assistant treasurer and 
glass production department, and 
Walter G. Moeller, production depart- 
ment. 

The Moeller Company is located at 
261 Sumpter St., Brooklyn, New York. 


<i 
— 





Announcement 


B. M. Hall, Jr., and Warren E. Hall 
will continue the consulting practice of 
B. M. Hall & Sons, civil and mining en- 
gineers, Atlanta, Ga. This firm was 
established in 1899 by Benjamin M. 
Hall who died November 19, 1929, after 
more than 50 years of active engineer- 
ing work. 

B. M. Hall, Jr., has been a member 
of the firm since 1916, while Warren E. 
Hall served as district engineer U. S. 
Geological Survey, Water Resources 
Branch from 1912 to 1924, since which 
time he has been engaged in private 
engineering work in North Carolina and 
Georgia. 


—— 
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Alan Wood Steel Company, Consho- 
hocken, Pa., announces the transfer of 
Mr. Willard S. Haring from the eastern 
office to Los Angeles, Calif., as vice- 
president in charge of western sales. 
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